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[HOACHUTEJIbHAA 3AIINCKA

AnantupoBaHHas pabodas ~ mporpamMma MO XUMHHM JUIsl OOydYarolmuxcst ¢
3a/IepKKoN Tcuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOTO 0OOIIETO
oOpa3zoBaHusl TOJATOTOBICHA Ha OocHOBe dDeaepanbHOM pabouas mporpaMma Mo XUMUH
Ui OOydalIIUXCs C 3aJepKKOM  TICUXUYEeCKoro pa3Butus u  DeaepanbHOTO
rOCYJIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO 001Iero oOpa3oBaHUs
(ITpukaz Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287) (nanee — ®I'OC O00),
aJanTUPOBAHHOW 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS s
oOydJarouxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTAIMU  370poBbsi  ['BOY  COII
uM.B.C.Yekmacona c. bonbiioe MukymknHo, paboueld mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBaHusi O y4eOHOMY TpeaMeTy «Xumus», mnporpammbl BocnutTanus ['BOY
COlI um.B.C.YekmacoBa c. bonpmioe MUKYIIKHHO, ¢ y4E€TOM PACHPEIEIEHHBIX I10
KJlaccaM TPOBEpsEeMbIX TpeOOBaHWUU K pe3ylabTaraM OCBOCHHUS  aJalNTUPOBAHHOMN
o0pa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHMs AJisi 0OydYarolIUXCs C
3aJI€PKKOM MCUXUYECKOTO0 Pa3BUTHUS M DBJIEMEHTOB COJCPXKAHMS, MPEICTABICHHBIX B
YHuBepcaiabHOM Komudukarope 1Mo xuMmuM, KoHuenmwu mpernoaaBaHus y4eOHOTO
npeaMeTa «XuMHs» B 00pa3oBaTeIbHbIX opraHu3aiusax PO, peanu3yronmx oCHOBHbBIC
o011eo0pa3zoBaTesibHbIE TPOTPAMMBI.

[Iporpamma mo xumum pazpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKON MOMOITU
YUUTENIO B CO3/JaHUU pabouell mporpaMmsl 1Mo y4eOHOMY IIPEIMETY.

YyeOubii  mpeameT — «XHUMHS» ~ BXOJUT B TNPEAMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE TIPEAMETHI». B cHucTeMe ecTeCTBEHHOHAy4YHOro 00pa3oBaHUs
XUMHS KaK Y4eOHBIN MpeMEeT 3aHUMAET BaXKHOE MECTO B TTO3HAHUU 3aKOHOB MPUPO/IHI,
dbopMHUpOBaHUN HAyYHON KapTHHBI MHpA, CO3JAAaHUM OCHOBBI XUMHUUECKUX 3HAHHIM,
HEOOXOUMBIX [IJI1 TIOBCEAHEBHOM >KM3HHU, HABBIKOB 370POBOTO W 0OE30MaCHOrO s
YelloBeKa W OKpY)Kalolled ero cpeabl oOpasa JKM3HHM, a TakkKe B BOCHHUTAHUU
3KOJIOTHYECKON KYJIBTYPHI.

VYcenemHocTh M3y4eHUs! XMMUM CBA3aHA C OBJIAJICHUEM XUMHUUYECKUM SI3bIKOM,
coOmoieHneM TmpaBuil  Oe3omacHO pabOThl MpPU  BHITIOJIHEHHH XUMHYECKOTO
AKCHEPUMEHTA, OCO3HAHHEM MHOT'OYHCIICHHBIX CBSI3€d XUMHUH C APYTUMHU MpeIMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJITIOYAET B c€051 OCHOBBI HEOPTaHWYECKON U OPTraHUYECKON XUMUHU.
I'maBHOM naeel mporpaMMsl SIBJISIETCS CO3/aHKe 0a30BOT0 KOMILJIEKCA OTIOPHBIX 3HAHUH
[0 XUMHH, BBIPAKEHHBIX B (popMe, COOTBETCTBYIONIEH BO3pacTy OOydaromUXCid U HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxanun JaHHOTO Kypca MpeCTaBieHbl OCHOBOIOJIAralonue XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHUS BELIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCJIEIOBAaHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPAIIECHHUI U MyTEN YIIPABICHUS UMHU
B LIEJIAX MOJIYYEHHUSI BEUIECTB U MaTEPHUAJIOB.

TeopeTnueckyro OCHOBY U3YUYEHHS] HEOPTaHUYECKONM XMMHHM COCTABIISIET ATOMHO-
MoOJIeKyJiapHOEe yueHue, llepuonmueckuii 3akon .M. MengeneeBa ¢ KpaTKUMU



CBEJICHUSIMU O CTPOCHUU aToMa, BHJAX XUMUYECKOW CBSI3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.

B usyuenun kypca 3HauuTeNIbHAs POJIb OTBOJAUTCS XUMHUECKOMY HKCIIEPUMEHTY:
MPOBEJACHUIO TPAKTUYECKUX U JAa0OpaTOpHBIX paldOT, OMUCAHUIO PE3YIhTAaTOB
YUEHUYECKOTO SKCIEPUMEHTa, COOJIIOACHUIO HOPM W TpaBuil Oe3omacHOM paboThl B
XUMUYECKOU JTa00paTopuHu.

Peanuzanus nanHo¥ mporpaMMbl B IIporiecce 00ydeHUs MO3BOJIUT 00YyUYarOIMUMCS
c 3IIP ycBOuTh KJIIOYEBBIE XUMUYECKHE KOMIETEHIIMU U TOHSATH POJb W 3HAUYCHHUE
XUMUU CPeJIU JPYTUX HAYK O MPUPOJIE.

N3ydenne xumum cnocoOCTByeT (OPMUPOBAHHMIO y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HaAOJIOACHUE, U3MEPECHUE,
AKCTIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUIO MPAKTHYECKOTO TMPUMEHEHUS Hay4YHBIX
3HaHUW, OCHOBAaHHOTO Ha MEXIMPEIMETHBIX CBS3iX ¢ mpeameramu «OKpyKaronui
mupy, «®dusuka», «buonorus», «l'eorpadus», «Martematuka» € QopMHpPYET
KOMIIETCHIIUM, HEOOXOIMMBIC JUIsI TPOJOIKEHUs oOpa3oBaHuss B 00JIaCTH
€CTECTBEHHBIX HaYK.

N3ydenne xumuM cmocoOCTByeT pa3Butuio y oOyuarommuxcs ¢ 3IIP
POCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAIBHOM  TIpaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh WU KPUTUUECKH aHAIM3UPOBATh HMHQPOPMAIMIO, TPEICTABICHHYIO B
pa3nuYHBIX (opMax. 3HAUUMOCTb MpEAMETa JJis Pa3BUTUS KU3HEHHOW KOMIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3akmrouaercs B YCBOGHHHM OCHOBBI XMMHUYECKUX 3HAHUMH,
HEOOXOJUMBIX [IJI1 TIOBCEAHEBHOM >KMU3HHM; HABBIKOB 3JI0POBOTO M 0OE€30MacHOTO s
YeJioBeKa U OKpYyXkarolei ero cpeapl oOpasza ®u3HU; HOPMUPOBAHUM HKOJIOTUUYECKOMN
KYJIbTYPBI.

[Iporpamma oTpaxkaeT cojaepkaHue 0oO0ydeHHUs MpeaMery «XHUMHS» C y4eTOM
0cOo0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuarommxcs ¢ 3[1P. OBnanenue yaeOHbIM
IpEeIMETOM «XHUMUS» MPEICTABISIET ONPEACICHHYIO TPYIHOCTh I 00Yy4arouuxcs C
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEILHON JEATEIbHOCTH, TEPUOTUNICCKIMU
KoJIeOaHUSMH BHUMAHUS, MaJIbIM 00BEMOM MaMsITH, HEOCTATOYHOCTHIO OOIIIETro 3arnaca
3HAaHUM, TOHMXEHHBIM IIO3HABATEIbHBIM HHTEPECOM U HHU3KUM YPOBHEM pPEUYEBOIO
pa3BUTHAL.

Jlnst mpeomoneHus TPYAHOCTEH B W3YYEHUH YYEOHOro MpeaMeTa «XHUMUS
HeoOxonuMa afanTamus o0beMa U Xapakrepa yueOHOro MaTepuala K Mo3HaBaTEIbHBIM
BO3MOHOCTSIM JIaHHOW KaTeropuu OOyYaronIuxcs, y4eT WX OCOOCHHOCTEH pPa3BUTHSA:
UCIOJIb30BAaHUE aAJITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXKIPEIMETHBIX CBSI3€EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yyeHHH XuUMHH HEOOXOAMMO OCYIIECTBISATh B3aUMOJICUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuidi Matepuan PEKOMEHIYETCS M3y4aTh B IMPOLECCE MPAKTUYECKOU
neATeNbHOCTH. BO3MOKHO BBIJIENICHUE OTIIEJIbHBIX YPOKOB Ha pPEIICHHE 3aj]lad B CBA3U
CO CJOXKHOCTBbIO aHanu3a Tekcta oOydaromumucs c¢ 3IIP. Opranumdeckoe eIMHCTBO
MPAKTUYECKON M MBICTUTEIBHON NESITEIbHOCTH OOY4YalOlMXCS Ha YpOKaX XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3UCHBIX XMMHUYECKUX 3HAHUU U



ymennil. Ocoboe BHUMaHUE MPU U3YUCHUU XUMHUH YIESETCS U3YUYCHUIO «CKBO3HBIX)
MOHATUN U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaia.

Lenu n 3a7a4n n3y4eHus: yaeOHOTo mpeaMeTa « XUMUs»

O6mme uenu wu3ydyeHUs y4yeOHoro mpeamera «XUMUS» MPEACTaBICHbBl B
OdenepanbHOi  paboued mporpamMme OCHOBHOro oOmiero oOpasoBanusa. OnHu
aKTyaJU3UpOBaHbl C YYETOM HOBBIX IMPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
o0pa3oBaHus, HAIMpPaBIEHHOCTH OOyYEHMsI Ha pPa3BUTUE U CAMOPA3BUTHE JUYHOCTH,
dopMupoBaHue €€ HMHTEUIEKTa M 001el KyiabTypbl. OOyueHHEe YMEHHUIO YUUThCS U
MPOJ0JIKATh CBOE 00pa30BaHME CaMOCTOSITENIbHO B HACTOSIIEE BPEMS SIBISETCA OJHOU
U3 BOKHEHIUX QYHKINN y4eOHBIX MPEAMETOB, B TOM YHCIEC H « XUMHUI.

Hnst obywatomuxcest ¢ 3IIP, Ttak *e, Kak ¥ [ HOPMATUBHO pPa3BUBAIOIIMXCA
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO o0Opa3oBaTeIbHyI0 porpamMmmy,
JOMHUHHPYIOLIEE 3HaYCHUE MPUOOPETAIOT TaKKe 111, KaK:

dopMHUpOBaHNE  HMHTEUICKTyallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIFHOMY MPUHATHIO PEIICHUH, CIOCOOHOHN aanTHPOBAThCS
K OBICTPO MEHSIOIIMMCSI YCIIOBUSIM KU3HU;

HaNpaBJIEHHOCTh OOYyYEeHHS HAa CHCTEMAaTHYEeCKOe MPUOOIIEHHE YydYalluxcs K
CaMOCTOSITETTLHOW ITO3HABATEIILHON IeATETbHOCTH, HAYYHBIM U TIPAKTUYECKUM METOJIaM
NO3HAHUSA, (POPMHUPYIONTUM MOTHUBAINIO U Pa3BUTHE CTOCOOHOCTEH K XHUMUH,

o0OecreyeHnue YCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUI0 O00yYarOIIUMUCS
OTBITA PA3HOOOPA3HON JESITENIbHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BUIOB
NEeSITENbHOCTH;

dbopMupoBaHre yMEHUN OOBSCHATH U OICHUBATH SIBICHHS OKPYXKAIOIIETO MHpa
Ha OCHOBAaHMM 3HAHUI U OIBITA, MOTYYEHHBIX TPU U3yUYECHUN XUMUH;

dbopMupoBaHre y OOy4YaIOMIUXCS TYMaHUCTUYECKUX OTHOIICHWM, TMOHUMAaHMUS
[IEHHOCTH XUMHWYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH IIEJI€CO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM NEATETLHOCTH B LENISAX COXPAHEHHUS CBOETO 370POBBS U
OKPYXKAIOIIEH MPUPOTHOU CPEIBIL;

pa3BUTHE MOTHBALlUM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOII W
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MPOQUIISL U HANPABICHHOCTHU JalbHENUIIEr0 00ydeHusl.

Kypc nanpasiieH Ha penieHue ciaenyommx 3a1a4, 00ecneynBalounX peaan3aluio
JMYHOCTHO-OPHUEHTUPOBAHHOIO M JEATEIIBHOCTHOIO TMOAXOA0B K OOYYEHHUIO XUMHHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUS:

(¢opMupoBaHUE MEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEICTABICHUNA O
BEIIECTBAX, UX MPEBPALIECHUSAX U MPAKTUIECKOM IPUMEHEHUH; OBIAJCHUE MOHATHITHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;

OCO3HaHHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKON HaykKu Kak oOnactu
COBPEMEHHOTO €CTEeCTBO3HAHUS, XHMHUYECKUX TNPEBpAIICHUN HEOPraHMYECKHX U
OpPTaHUYECKUX BEIIECTB KaK OCHOBBHI MHOTHX SIBICHHH >KMBON M HEKHUBON MPUPOABL;
yriyOneHre npeCcTaBIeHn 0 MaTepruaIbHOM €IMHCTBE MUPA;

OBJIa/ICHHE OCHOBAMH XMMHUYECKOW IPAMOTHOCTHU: CIIOCOOHOCTHIO aHATN3UPOBATh
U OOBEKTHBHO OIICHHWBATH >KU3HEHHBIC CUTYAIlMH, CBA3aHHBIE C XUMUEH, HAaBBIKAMU



0e30macHOro OOpallleHHs C BELIECTBAMM, HCIOJIb3YEMbIMU B IMOBCEIHEBHON XU3HH;
YMEHUEM aHaJM3UpOBaTh M IUIAHUPOBATh HKOJIOTMYECKH O€30MacHOE IOBEIACHUE B
LEJISIX COXPaHEHUS 3/I0POBbSI M OKPYXKAIOIIEH Cpebl;

dbopMHUpOBaHUE YMEHUI YCTaHABIMBATH CBA3U MEXIY PEaIbHO HAOII0IaeMbIMU
XUMUYECKUMHU SIBICHUSMHU U TPOILIECCAMH, TPOUCXOSAIIMMU B MUKPOMUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)Xe 3aBUCUMOCTb MMPUMEHEHUS BEIIECTB OT UX CBOMCTB;

npuoOpeTeHrne ONbITa MCIOJIH30BAHUS PA3JIMUHBIX METOJOB M3Yy4YCHUS BEILECTB,
HaOMIONCHUST 3a MX MPEBPAICHUSMU TPU MPOBEIACHUU HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCTIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

dbopMHUpoBaHUE NPEICTABICHUN O 3HAYCHUUM XUMHUYECKOW HAyKU U PEIICHUHU
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJIEM, B TOM YKCJI€ B IPEAOTBPAIICHIN TEXHOTEHHBIX
U DKOJIOTUUECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA M AJaANTAIIUN Y4eOHOI0 MaTepHAaJia 0 XUMHH

OOyuenue ydeOHOMY mpeaMeTy «XHUMHUS» HEOOXOAMMO CTPOUTH Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH JIJII YCBOCHHUS MPOTPAMMHOr0 MaTepHrayia 00y4YaromUMUCS C
31IP. Bonpiioe BHUMaHHE MOKHO OBITH YAENEHO OTOOpY ydeOHOro marepuana B
COOTBETCTBUHM C MPHUHITUIIOM JOCTYITHOCTU TIPU COXpPaHEHUU 0011ero 0a30BOTO YpOBHSI.
OH 10MKEeH O COACPKAHHUIO M 00heMY OBITh aJaNTUPOBAHHBIM JJISI OOYYAIOIINXCS C
3IIP B cOOTBETCTBUM C WX OCOOBIMU OOpa3zoBaTeIbHBIMH MOTpeOHOCTSIMU. Cremyer
o0JIerunTh OBNAJieHHe MarepuaioMm oOyuatomumuca ¢ 3I[IP  mocpenctBoM ero
JETATBHOTO OOBSICHEHUS] C CUCTEMAaTUYECKUM TMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B IIPUMEHEHHH 3HAHWI C HCIIOJb30BAaHUEM MPHUEMOB AITOPUTMU3AIMU U BU3YaJbHBIX
o110p, 00yUYeHUs CTPYKTYPUPOBAHUIO MaTepHaIa.

Bonpiioe 3HadeHue Al MOJHOLIEHHOTO YCBOEHHUsS Y4eOHOro marepuaia uMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, M3y4aeMbIX B JAHHOM Kypce, ¢ TaKMMU
yueOHbIMH TipenMeTamMu  kKak «['eorpadus», «DPuszukay, «buomorus». Ilo3Bossis
paccmaTpuBaTh OAMH M TOT >K€ Y4eOHBI Marepuand C pa3HbIX TOYEK 3pEeHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 JYYIIeMYy OCMBICICHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO TTOJIyYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.

[Ipu moAroTOBKE K ypOoKaM y4YUTENb JOJDKEH MPEayCMOTPETh (popMUpOBaHUE Y
oOydJarommuxcs YMEHUN aHATIM3UPOBaTh, CPABHUBATH, 0000IIAaTh N3ydaeMblii MaTepHal,
TUIAHUPOBATh TPEJCTOSIIYI0 PabOTy, OCYIIECTBISITH CaMOKOHTPOJb. HeobOxommmo
MOCTOSIHHO ~ CJIEIUTh 3a MPaBUIBHOCTHIO peueBOro OGOPMIICHUS BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMU TOBEJEHUS U AEATEeNbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTAaHM30BAHHOCTH) HEOOXOJUM CTPOXKAWIINNA KOHTPOJb
COOIOICHUST TIPABIII TEXHUKHA O€30MaCHOCTH TMPH MPOBEJCHUH JIa0OPATOPHBIX paboT B
XUMUYECKOM KaOUHETE.

IIpumepHbie BUABI AesATeabHOCTH oOy4darwimmxcss ¢ 3IIP, o0yciioB/ieHHbIE
0co0bIMHU 00pa30BATEIBLHBIMHU MOTPEOHOCTAMH U 00ecTeYHBAIOIIHE OCMbICJIEHHOE
O0CBOEHHeE COJIePKAHNU 00pa30BaHUA MO NMpeaMeTy « XUMHI»

Conepxanue BUIOB AesitenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax xumuu
ompenenseTcss uX ocoObIMU 0Opa3zoBaTedbHbIMU NOTpeOHOCTAMU. [lomMumoO HIKPOKO
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ucnosibdyemblx B @OIT OOO o0mux st Bcex 00y4arolMXcsl BUJIOB JIEATEIbHOCTH
CleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEeUU(PUYHBIE [Ji1 JaHHOW KaTeropuu
oOy4aromuxcs, Juisi 00ecreyeHus] OCMBICIIEHHOIO OCBOEHUS ColiepKaHusi 00pa30BaHUs
[0 TPEAMETY: YCWICHUE MPEIMETHO-NPAKTUUECKOW JEITEIbHOCTH C AKTHUBU3ALMEH
CEHCOPHBIX CHCTEM; YE€PEJAOBAHUE BUJIOB ACATECIBHOCTH, 3aJCUCTBYIOIIUX PA3IUYHbBIC
CEHCOpHBIE CUCTEMbI, OCBOCHHE MaTepHana ¢ OMOPOl Ha AITOPUTM; «IOIIArOBOCTh» B
M3YUYEHUHU MaTepuaya; WCIOJIb30BaHUE JOIMOJIHUTEIHHON BU3YaJIbHOW OMOpPHI (TUIaHbI,
o0pas3libl, CXeMbI, 111a0JI0HbI, ONIOpHbIE TabuLIbl). Jns pazButusa y oOyvaromuxcs ¢ 3I1P
yMEHHUs JeiaTh BBIBOJbI, (OPMHUpPOBAHUS TPAMOTHOIO PEUYEBOTO BHICKA3BIBAHUS
HEOOXOJIMMO HCIIOJb30BaTh OMOpPHBIE cioBa M kiume. Ocoboe BHUMAHUE CIEIYET
yACIUTh OOYYEHHUIO CTPYKTYPUPOBAHUIO MaTepuaja: COCTaBJICHUE PUCYHOUHBIX U
BepOANIbHBIX  CXEM, COCTaBjeHUE TaOJMIl, COCTaBJIEHUE KJacCUPUKAUU C
0003HaYEHHBIMU OCHOBAHUSMHM JIJIsl KJIACCU(PUKAIIMU M HAMOJHEHHE WX MpUMEpaMu U
zp.

[IpumepHast TemaTuyeckasi U TEpMUHOJIOTUYECKas JeKcuka cooTBeTcTByeT DOII
000.

Jns oOyuwatonuxcs ¢ 3[IP cymiecTBeHHBIMU SIBISIFOTCS TPUEMBI PabOTHI C
JEKCUYECKUM MaTepuaioM 1o Tnpeamety. [IpoBoguTcs cnernuanbHas padota Mo
BBEJICHUIO B aKTHUBHBIM CJIOBapbh OOYYaIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHHU.
N3yyaembie TepMHHBI BBOASITCS Ha MOJUCEHCOPHON OCHOBE, 00s3aTebHA BU3yallbHAS
HOJIIEPIKKA, aTOPUTMBI PaOOTHI C ONPEACIICHUEM, OTIOPHBIE CXEMBbI JJI aKTyalu3aluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XuMusH B y4eOHOM IJIaHe

B coorBerctBUM ¢ DenepalbHBIM < TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOI'O OO0IIEro o0pa3oBaHUsS YYCOHBIM MpeaMeT «XUMHUS» BXOIUT B
npeaMeTHyo 005acTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTS1 UBYUYEHUSL.

Y4eOHbIM TJ1aHOM Ha €€ u3ydyeHHe oTBeleHO 136 yueOHBIX 4acoB — MO 2 4 B
HENEeo B & 1 9 Ki1accax COOTBETCTBEHHO.

Conepxanue yuyeOHOTO mnpenMera «XuMHs», IpeacTaBieHHoe B DenepaiibHON
paboueir mporpamme, coorBerctByer @®I'OC OO0, paspaboTaHo ¢ ydeToM
denepanbHOi  OCHOBHOM  00pa3oBaTeNbHONM  MPOrpaMMbl  OCHOBHOTO  OOIIIETO
oOpa3zoBaHus 1O Yy4yeOHOMY TIpeaAMeTy «XUMUsS», COOTBETCTBYeT DeaepanbHoi
aJanTHPOBAHHON OCHOBHOM 00pa3oBaTEIbHOW MporpaMMe OCHOBHOTO  OOIIEro
o0pa3oBaHus 00YUAIOMUXCS C 3aJIEPIKKON MICUXUIECKOTO Pa3BUTHS.

COJEPXAHUE YUEBHOTI'O IIPEJAMETA «X1UMUS»

COIAEPXAHUE OBYUYEHHMS B 8 KIIACCE

[IepBoHayanbHbIE XUMUYECKUE MIOHATUSA
[Ipenmer xumuu. *Ponp XuMuUM B KU3HM dYejoBeka.™ Tema u BermecTsa.
®dusnueckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME

Hayk.™ UYwucteie BemectBa u cmecu. CnocoObl pazneneHuss cmeced. [lpaBuna
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0e30macHOro oOpalleHus ¢ BEIIeCTBaMU U J1a00paTopHbIM 000pynoBaHueM. *[loHsTHE
0 METOJIaX MO3HAHUS B XUMUM. ™

ATOMBI ¥ MOJICKYJIbI. XUMUYECKHAE SJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUUYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocTeie u ciokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHUE.

Xumunueckast ¢popmyina. BajleHTHOCT, aTOMOB XUMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSTHCTBA COCTaBa BemlecTB.* OTHOCUTENbHAs MOJICKYJIsIpHass Macca. MaccoBas
JI0JISI XUMHYECKOTO PJIEMEHTA B COCIMHEHUU.

Ou3nueckue M XUMHUYECKUE SBICHUsS. XHUMHUUYecKas peakuud. lIpusHaku
XUMHYECKUX pEaKIuil. YpaBHCHUS XUMHUYCCKUX PEAKIUH. 3aKOH COXPAHCHHUS MacCChI
BemiecTB. Kiaccupukanuss XMMHUYECKMX peaknuid (COCIMHEHHS, Pa3JIOoKCHUS,
3aMeIleHus, oOMeHa).

XVWMHYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TOCYAOH, C MpaBUIaAMH
paboThl B JIa0OpaTOpUU M NMpUEMaMH OOpalleHUss C JIa0OpPaTOPHBIM O0OOPYIOBAHHEM;
U3y4eHUE M OINHUCaHUE (PU3NYECKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIECTB;
HaOmoAeHue Gpu3nueckux (TIaBIeHUE BOCKA, TasTHUE JIbJIa, PACTHPAHUE caxapa B CTYIIKE,
KUATICHUE ¥ KOHJCHCAIMS BOJBI) M XMMHUSCKUX (TOPEHHUE CBEYH, MPOKAJIMBAHUE MEIHOM
IIPOBOJIOKH, B3aUMOJICCTBHE MeEJIa C KHUCJIOTOM) sIBJICHUM, HAOJIOJEHHE U OIMCAHUE
NPHU3HAKOB MPOTCKAHWS XUMHYCCKHX peaklui (pasiIoKeHUE caxapa, B3auMOJICHCTBHE
CEpPHOM KHCJIOTHI C XJIOpHIOM Oapusi, pasznoxenue ruapokcuaa memu (1) mpum
HarpeBaHuM, B3aUMOJICHCTBHE *kele3a ¢ pacTBopoM conu menu (II));uzydenue cnocoOoB
paszzenenus cMecel (C IoMOIIbI0 MarHuTa, PUIbTpOBaHKE, BhINIApUBAHKE, JUCTUILISIINA,
xpomaTorpadusi), mTpoBeJACHHE OUYMCTKHA TMOBAPEHHOW COJIM; HAOJIO/IEHWE W OMHCAHUE
pE3yNIbTaTOB TPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO3/IaHKE MOJIeNIe MOJIEKYJ (I1apOCTEP>KHEBBIX).

Baxuenmue npeacTaBuTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kuciopon — 3J€MEHT U MPOCTOE
BeniecTBO. HaxoxeHue kucinopoja B npupoje, Gpusndeckne 1 XUMUUECKHE CBOMCTBA.
Peakuuu ropeHHsi MPOCThIX U CIOKHBIX BemecTB. CrocoObl MOMydYeHHs] KUCIOpOJa B
naboparopuu *u mpomsinieHHOCTH. ™ [IpuMmenenue kuciopoaa. Ilonstue 06 okcumax.
Kpyrosopot kucnopoaa B mpupojae. *O30H — amioTporHas MoaudUKaIus Kucaopoaa.

TemnoBoit 3G (HEeKT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHHUS, K30~ U
SHAOTEPMHUYECKHE peaKuu. TOIUIMBO: YyTOib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHHE
MapHUKOBOTO 3 PeKTa, pa3pylieHre 030HOBOTO CJIOs. ™

Bonopon — sneMeHT U mpocToe BeliecTBO. HaxokneHue Boaopojia B MPUPOJIE,
dusznueckne U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHSI C HEMETaUIAMH U
OKCUJaMU METAJUIOB), MPUMEHEHHE, *CcrmocoObl momydeHus.™ [loHsTHe O KucCiIoTax u
COJISIX.

KonmnuectBo BemectBa. Monbs. MoisipHas macca. 3akoH ABoraapo. MonsipHbIii
00BEM ra3oB. PacueTsl mo xumudeckoit popmyse. PacueTsl MacCOBOM J10JIM XUMUUYECKOTO
AJIEMEHTa B COEIMHEHHH, KOJIMYECTBA BEILECTBA, MOJSIPHOM MAacChl, MOJISIPHOTO 00beMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.

*duszndeckue cBoiicTBa BoJbl.™ Bona. Ee coctaB, crpoeHue u Mosekynbl. *Boma
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Kak pactBoputTenb.* PactBopbl. *IloHSITHE O HACHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. lloHsiTue pacTBOPUMOCTM BellecTB B Boje.™ Pacuer MaccoBoil 0iu
BellleCTBA B pacTBOpe (MpOLIEHTHAash KOHIEHTpalus). MaccoBas 70Jig BellecTBa B
pactBope. *XUMHUUYECKHE CBOMCTBA BOJBI (Pa3IOKEHUE, PEAKIIUU C HATPUEM, OKCHJIOM
Kasblus, okcuaoMm cepol (IV) peakmuu ¢ MeramnaMu, KUCIOTHBIMH M OCHOBHBIMH
okcunamiu). [lonstue 06 ocHoBaHuAX. Poib pacTBOPOB B MPUPOJIC U B KU3HHU YEJIOBEKA.
Kpyrosopot Boawsl B mpupoje.* 3arpssHeHue NpUpoAHbIX BoA. OXpaHa UM OYMCTKA
MPUPOJIHBIX BOJI.

Baxneiiiue KJIaCCHhI HEOPTraHWYECKUX  COEIUHEHUHU. Knaccuduxanus
HEOpraHuueckux coenuHeHuil. Oxkcunapl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoeoOpa3yolme - Ha npuMmepe okcuaa yriepoaa (l1) u
okcuna azora (l1)), Homenknarypa.* *TlonyueHne* u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammoeiicTBUe C BOJIOM, KuciaoTamu, menodyamu). OcHoBanus. Krnaccudukamms
OCHOBaHUM: MIEIOYM W HEpPacTBOPHMMbIE OCHOBaHMs. HomeHknaTypa OCHOBaHMH.
dusnyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICHCTBHUE C OKCHAAMU
HEMETAJIOB, KUCIO0TaMHU, coisiMu). *[lonydenne ocHoBaHUM. ™

Kucnotsr: coctaB, kinaccudukamnusi, HOMCHKIATypa, (U3NYECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METaZIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSMH,
COJIIMH, Ha TIpUMEpPE COJITHOM M CEpPHOM KHUCJIOT), *crmocoObl mosydeHus.™ Psin
aktuBHoctu MetauioB H. H. bekeroBa. Comm (cpegHue): HOMEHKIATypa COJIEH,
*CrmocoObl OTYYEHU ™, B3aMMOJICHCTBUE COJIel ¢ MeTa/ulaMH, KHCJIOTaMH, IejIo4aMu
U COJISIMHM, TPUMEHEHUE.

[Tousatre 00 aM(OTEpHBIX TMAPOKCHAAX (HA MPUMEpPE IUHKA W *aIFOMHHHSI™):
*XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE C KUCIOTAMH U LIET0OYaMHU, Pa3JIOKEHUE MTPU
HarpeBaHuM) U nojy4eHue.™

I'enetndeckass CBsI3b MEXIYy KjlaccaMd  HEOPraHMYECKUX  COCIUHECHUH.
['eneTnueckue psbl.

XUMHUYECKUN SKCTIEPUMEHT: KaUeCTBEHHOE OIPE/ICICHUE COAEPKAHUS KUCI0pOia
B BO3/IyX€; IMOJYyYCHUE U N3yUYCHHE CBOMCTB KHUCIIOPO/Ia; HAOIIOICHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM U yCIIOBHSI BOSHUKHOBEHUS U IIPEKpAIEHUs TOpeHuUs (Ioxapa);
O3HaKOMJICHHE ¢ 00pa3llaMyi OKCHIOB U OMHMCAHHWE UX CBOMCTB; MOJYYCHUE U U3yUCHUE
CBOKMCTB BOJIOpoJia (TOpeHHue); HAOMIOeHHEe 00pa3IloB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIeIOBAaHUE OCOOCHHOCTEW pPAaCTBOPEHUS BEIIECTB C PA3IMYHOU PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHONM MACCOBOM JIOJI€Hd PACTBOPEHHOTO
BEIIIECTBA; B3aMMOJICMCTBHE BOJABI C MeTalylaMH (HaTpUeM U KajabliueM) (BO3MOXKHO
WCIIOJIb30BaHUE BHUJIEOMATEPUAJIOB); OIpPEEICHUE PACTBOPOB KHUCJIOT U IIEIOYe ¢
MOMOIIBI0 WHIWKATOPOB; HCCIEIOBAaHUE OO0Opa3lOB HEOPTraHMYECKUX  BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOJIOJIEHWE W3MEHEHUs] OKpPACKHM HHIUKATOPOB B pPacTBOpax
KHUCJIOT U Ienoveii; nzyuenue B3aumojaeiicteusi okcuaa meau(Il) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCJIOT C METAJIJIaMH, PEaKIIuil HEUTpaaru3alliu; MOTydeHue HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHUE OJHOTO METalJla JPYTMM U3 pacTBOpa COJU; PEIICHHE
OKCIIEPMMEHTAJbHBIX 3a7ad 1Mo TeMe «BaxkHeimume Kilacchl HEOPraHUYECKHUX
COEMHECHUI.



Ilepuonnueckuii 3akoH U Ilepuoanyeckas cucteMa XUMHYECKUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKAs CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIE PEAKLIUH.

IlepBble TOMBITKY KJAacCU(UKALMU XUMUYECKHUX 3eMeHTOB. [loHsTHE 0 rpymnmax
CXOAHBIX DJJIEMEHTOB (LIEJOYHBbIE M IIEJIOYHO3EMENIbHBIE METalbl, TaJOTEHBI,
UHEPTHbIE Ta3bl). *DJNEeMEHTbl, KOTOpble 00pa3yloT amMQpOTepHbIE OKCUABl U
TUAPOKCUIBL *

Ilepuonnueckuin 3akoH. Ilepuonnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI. 1. Menneneena. KopoTkonepuonnas U *IIMHHOTIEpUOAHAS ™ bopmbl
ITepuonuueckoin cucrtembl xumuueckux syiemeHTOB [[. WM. Menneneesa. Ilepuoasl u
rpynmnbl. OU3HYECKUN CMBICT MOPAJKOBOIO HOMEpa, HOMEPOB MEPHOJAA U TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB aTtoMHbIX sifep. *M3oTomnbl.* Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIX 20 xuMuueckux 3jiemMeHToB [leprnonnueckoi
cucreMbl J[. I. MeHnaeneeBa. XapakTepuCTHKAa XHMHYECKOTO 3JIEMEHTA IO €r0
nojoxeHuro B llepuonnueckon cucreme J[. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOTO (TMOPSAKOBOrO) HOMEpa 3HayeHUe
Ilepnognueckoro 3akoHa u llepuonnueckodl CHUCTEMBI XMMHUYECKHX JJIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [. V1. MeHneneeB — yu€HbIil U rpakgaHUH. ™

Xumuueckass CBsA3b. KoBalieHTHass (HOJIsSIpHAss W HENOJSIpHAsi)  CBS3b.
*DNEeKTPOOTPULIATEIIBHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB.* MloOHHAas CBSI3b.

Crenenp oxucneHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVWMHUYECKU HKCIIEPUMEHT: M3y4eHHEe OO0pas3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aHUMOJECHCTBUE THAPOKCHIA LIUHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH;
IIPOBEJICHUE OIIBITOB, WLTFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiiuy pas3ioKeHUs, COCTMHEHUS).

MexnpeaMeTHbIE CBA3U

Peanuzanusa MeXOpeaMETHBIX CBS3€M IpU H3YYEHHMM XUMUU B 8 KJjacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHUH,
TaK U TOHSTUH, SIBISIOMIMNXCS CUCTEMHBIMU JJISI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC MOHSATHSA: HAy4YHBIM (akT, TUMOTE3a, TEOpHs,
3aKOH, aHAJIN3, CHHTE3, KiIacCcu(UKaIus, NePUOTUIHOCTD, HAOIIOACHUE, IKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®usnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, WU30TOIIbI,
PaAMOAaKTHBHOCTh, MOJICKYJIA, DJIEKTPUYECKHA 3apsll, BEHIECTBO, TEJIO, OO0BEM,
arperatHoe COCTOSIHME BEIleCTBa, ra3, (pu3nueckue BEIUYUHBI, €AUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHeThI, 3BE3/1b1, COJHIIE.

buonorus: dborocunTes, apixanue, onocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MuUHEpandbl, TOPHbIE MOPOJIbI, MOJIE3HBIE
HCKOIaeMbl€, TOILTMBO, BOJIHBIE PECYPCHI.
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COAEPKXAHHUE OBYYEHUA B 9 KJIACCE

BeniectBo u xumuueckas peakius

Ilepuonnueckuin 3akoH. Ilepuonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B MW3MEHEHUM CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KaJbLMS U UX COCAUHEHUN B
COOTBETCTBUU C NOJIO)KEHUEM 3JIEMEHTOB B [leproanyeckoi cUCTEME U CTPOEHUEM HX
aTOMOB.

Ctpoenue BeliecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
pPEemETOK, *3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTALTMUECKON PEIIETKU U BUIa
XUMUYECKOU CBSI3H. ™

Knaccudukanys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIAyHapoIHas U
TpUBUAJIbHAS ). XUMHUYECKHUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjIaccaM
HEOPraHWYECKUX COCJIMHCHUM, TeHETUYECKas CBA3b HECOPTaHMYECKUX BEIIECTB.

Knaccupukanuss XuMUUeCKUX pPEeakIuil 1Mo pa3IMYHbIM MpPHU3HAKaM (10 YUCITy U
COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIECTB, IO TEIIOBOMY 3PQEKTy, M0 U3MEHEHUIO
CTeNeHEH OKHUCJICHUS XHUMHUYECKUX DJJEMEHTOB, *M0 OOpaTUMOCTH, MO YYacCTHIO
Katanuszaropa).* OK30- U  JSHIOTEpPMHYECKHE peakiuu. *TepMoxXxuMuueckue
ypaBHEHHUS. ™

*[lonatue o ckopocTd XxumMuyeckod peakuuu. [loHsTue 00 00paTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOIeHHBIX U Te€TEepPOTre€HHBIX
peakusax. [Tonsitue o xumuyeckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHS.
@aKTOpHI, BIUSAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUYECKOTO
paBHOBecHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN Oastanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTHYECKON IUCCOLUMALMU. DIEKTPOIUTUYECKAS ITUCCOLMALU.
DONEKTPOIUThl W HEJJIEKTPOJUThl. KaThoHbI, aHUOHBIL. *MexaHu3M AHCCOLMAIUU
BEIIECTB C pA3JIMYHBIMU BUJAMU XUMHUYECKOM CBs3u. [loHstne o crenenu
nucconuanuu.™ CUIbHBIE U C1a0bl€ 3JEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMM MOHHOTO OOMEHa 0
KOHI[Aa. [lomHbIE M COKpalIEHHBIE MOHHBIC YPABHEHUS peakiui. XUMUYECKUE CBOMCTBA
KHUCJIOT, OCHOBaHMH M COJIE B CBETE€ MPEJACTABICHUA 00 HIEKTPOIUTHUECKON
mucconuanun. Cpena pactBopa. KauecTBeHHblE peakllMd Ha KaTUOHBI M AHUOHBI:
xjopua-, Opomua-, uoaua-, cyiabdar-, KapOoHaT-, CcUIMKaT-, ¢ocdaT- aHUOHBHI;
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbLIMs, allOMUHUA, kene3a (2+) u
(3+), meau (2+), uMHKA, MIPUCYTCTBYIOLIKME B BOAHBIX PACTBOPAX.

XUMUYECKUA HKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMUA KPUCTAIIMYECKUAX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METANIOB U HEMETauioB (Tpadura U anmasa),
CIOKHBIX BEIIECTB (XJOpUJa HaTpusi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakMu OT BO3JCUCTBHS pa3Iu4HbIX (PAKTOpOB; UCCIEIOBaHUE
AIEKTPONIPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLMALMNA KUCIIOT, HIEI0YEN U
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comeil  (BO3MOKHO  WCIIOJIb30BAHHE  BHJIEOMATEPUANOB); MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS pPeaKuid HOHHOTO oOMeHa (0Opa3oBaHME
OcaJika, BBIJICIICHUE Ta3a, 00pa30BaHMUE BOJIbI); OIBITOB, WLTIOCTPHPYIOIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEILHBIX ~ peakuuid (TOpeHHe, peakIuu  pa3JIoKCHWS,
COCIMHCHHUS); PACIIO3HABAaHUE HEOPTraHWYECKHX BEIIECTB C TMOMOIIBIO KaYyeCTBEHHBIX
peakinii Ha MOHBI; PEIICHUE SKCIICPUMECHTAIBHBIX 3a/1ad.

Hemetanbl u ux coeuHeHUs

OO6miass  xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble CTeNneHu OKucieHus. CTpoeHHe U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XMMUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOICHCTBUE C
MeTajulaMu, HeMeTaulaMd —  BOJOPOJIOM U  KHUCJIOpOJOM,  *memodamu™).
Xnoposonopo. ComnsiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, *TIOIydeHre*, mpuMeHeHue.
*JleficTBHE XJI0pa M XJIOPOBOJOPO/Ia HA OPraHU3M uesoBeka.* BakHelue XJIopuasl U
WX HaXO0XJEHUE B TIPUPOJIE.

O6mass xapakrepuctuka dJeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHH OKUCIICHUS.

Crpoenne u (¢uU3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — KHCJIOPOJA U CEpPHI.
AnnoTtporHble  MOAW(UKAIMU KUCIOpOJa M Cepbl. XHUMHUYECKHE CBOWCTBAa CEpbl
(B3auMogeiicTBue *c HemeTalmlaMu® — BOJOPOJAOM U KHCIOPOIOM, METalllaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM W cepHoMl kuciotamu).* CepoBOAOPOJ: CTPOCHHE,
duznueckre U XMMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA).
Oxcupibl ceppl Kak MPEeACTaBUTENIN KUCIOTHBIX OKCUI0B. CepHasi KUcloTa: pu3ndeckue
U XUMHuYeckue cBoiicTBa (oOmme u crnenupuueckue). Coau CEepHOUW KHUCIOTHI,
KayecTBEHHas peakuus Ha cynbdar-uon. CepHucras kuciaora. *XuUMUYECKUE PEAKIUH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsT CEPHOW KHCIIOTHL *
Haxoxnenue cepsl u €€ coequHeHuil B mpupoje. [I[pumenenue cepol U €€ COeTMHEHUH B
OBITY W B MPOMBIIUIICHHOCTH. *XHWMHUUYECKOE 3arps3HEHHE OKpYKalollel Ccpebl
COCIMHEHUSMHU Cepbl (KUCTOTHBIE TOK/IU, 3arps3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro MnpeaoTBpaIicHus. *

OOmrast xapakTepucTHKa 23JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a3oTa u (¢ocopa, XapaKTePHBIE CTENICHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B TPUPOAE, (PU3NUECKHE M XUMUYECKHE CBONCTBa
(B3auMoneiicTBUE € METaulaMd M HEMETaulaMd - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopor azora B mnpupoge. AMMuak: (Qu3nuecKHue U XHUMHYECKHE CBOWCTBA
(oKuCIeHue, OCHOBHBIE CBOMCTBAa BOJHOTO PAcTBOpaA), *moiydyeHHEe™® W IPUMEHEHHE.
Conmm amMMOHMS: coOCTaB, (u3MYeckne W XUMHUYECKHE CBOWCTBA (pasiioKEeHUE,
B3aMMOJICHCTBUE CO IIelo4YaMu), NpuMeHeHue. KadecTBeHHass peakuusi Ha HOHBI
aMMOHUS. A30THasi KHCIIOTa, €€ (QU3NYECKHe W XWMHUYECKHE CBOWCTBa (00mmMe
cneuuduyeckue), *nomydyenue.* Hutpatsl (pasznoxkeHue). A30THUCTasE KHUCIOTA.
Hcnonb3oBanrne HUTPATOB M COJICM aMMOHHMS B Ka4eCTBE MHUHEPAJbHBIX YyIOOpEHMIA.
*XUMUYEeCKOe 3arpsA3HECHHE OKpYKAroUeld cpellbl COSAUHEHUSIMHU a30Ta (KUCIOTHBIC
O, 3aTPsI3HEHNE BO3/TyXa, TOYBBI U BOJIOEMOB). *

®ocdop, *amnorponusie Moaudukanuu docdopa,*™ Puznueckue U XUMHUECKUE
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CBOMCTBa (B3aMMOJIEHCTBHE C MeETaUlaMU, HEMETaulaMHu, *KOHIIEHTPUPOBAHHBIMU
a3oTHOM u cepHoil kucinotamu).* Oxcun ¢ocdopa (V), oprodochopHas KucioTa:
¢usznueckre W XHUMHUYECKHE CBOICTBa, *momydenue.* *[loHsaTHe O MUHEpATBbHBIX
ynoOpenusx: HUTpathl U ¢docdarel. [loHATHE 0 KOMIUIEKCHBIX ynoOpeHusx.* OoOiras
XapakTepucTuka snemMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHUSI aTOMOB YIJIEpoa U
KpeMHUsl. BaJeHTHOCTh W XapaKTepHbIE CTENEHU OKHCICHHUS aTOMOB yriepoaa u
KpeMHus. PacnipocTpanenue yriepoja B IpUpoJe, XapaKTepHbIe CTETIEHU OKUCIICHHUS.

VYrnepon, amnorponsHsle Moaudukanuu (rpagut, anmas), QU3MYECKHEe U
XUMUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB (B3aUMOJCHCTBHE C  MeTajylaMu,
HEMeTaJlJIaMH, *KOHIIEHTPHPOBAHHBIMU a30THOM M CEPHOM KHMCIOTaMM)*. AICOpPOIHS.
Kpyrosopot yrinepona B npupone. Okcuabl yriepojaa, ux GU3n4ecKrue U XUMHYECKHUE
CBOMCTBa, TOJydye€HHWE U MPUMEHEHHE, JeWCTBHE Ha  OpraHu3M  4YeJOBeKa.
*Jkonmoruueckre mpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriepona(lV); rumnoresa
100aJBbHOTO MOTETUICHUS KJIMMaTa; MapHUKOBBIA 3G dekT.* YronpHas kuciaoTa U e
coiit, uUX (HU3NYECKHUE U XUMHUUYECKHE CBOWCTBa, *MOJy4YeHHWE U TPUMEHEHHe.™*
KauecTBenHnass peakuusi Ha KapOOHaT-MOHBI. lcmosib3oBaHWe KapOOHATOB B OBITY,
MEIUIIUHE, POMBIIIUICHHOCTH B CEJIbCKOM XO3SHUCTRBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa M CTPOEHHUS OPraHUYECKUX
COCIMHEHUN yriiepona (Ha MpuUMepe METaHa, 3TUJIEHA, ATaHOJa, YKCYCHOW KHUCIOTHI.
*Ux cocrtaB u xumuyeckoe crpoenue. Kiaccuduxaiuss opraHmyeckux BemiecTs.™®
[lonsiTue 0 OMOJOTMYECKM Ba)KHBIX BEIIECTBAaX: >KHpax, Oelkax, yrieBojax — U HX
pOJIM B KU3HU 4YeJIoBeKa. *MareprallbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX
cOoeTMHEeHU. *

KpemHunii, ero ¢Qusmyeckue u XUMHUYECKHE CBOWCTBa (Ha mpuUMepe
B3aMMOJICHCTBUS C METaJUIaMH M HeMeTalllaMu), *moiaydeHue™ W TpUMEHEHHE.
*CoenuHeHus: KpeMHus B nipupoze. OOuue npenacrasieHus: oo okcuae kpemausi(IV) u
KpeMHuEeBOH kuciore. CUiukaTel, GU3NUYECKUEe U XUMUYECKHUE CBOMCTBA, MOJyUYeHHUE U
NpUMEHeHHe B  OBITY, TMPOMBIIUIEHHOCTH (B  MEAMIIMHCKON, 3JIEKTPOHHOM,
CTPOUTEIBHOU M Jp.). BakHellne CTpOUTEIbHBIE MaTEpUalibl: KEpaMHKa, CTEKJIO,
IIEMEHT, 0eToH, xene300eToH. [IpobieMbl 6€30MacHOT0 UCTIONB30BAHUS CTPOUTEIIBHBIX
MaTepuagoB B MOBCEAHEBHON KU3HU. *

XVWMHUYECKUI SKCIEPUMEHT: H3y4YCHHE O0pa3I0B HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IIPOBEJAEHHUE KAUYECTBEHHBIX PEAKLUUU HA XJIOPUIA-UOHBI U
HAOJNIOZICHUE TMPU3HAKOB WX TPOTEKAHUS; OMbBITHI, OTpaKaromMe (QU3NUYECKUEe W
XUMUYECKHUE CBOMCTBAa TaJOT€HOB M HMX COECAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJIEHHE C oOpa3liamMyd  XJOpPUIOB (TaJOT€HHUIIOB);
O3HaKOMJIEHHE C o0Opa3laMu cepbl U €€ COCIUHEHUSIMH (BO3MOXHO HCIOJIb30BAHUE
BHJIeOMATEpHUAIOB); HAOIIOJEHHE Mpoliecca OOYIIIMBaHUS caxapa IMOJ JAeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, U3YUYECHNE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEpHOI KUCIOTHI, MPOBEJICHUE KAUYECTBEHHOMN peaKiuu Ha CyJb(paT-uoH U HAOII0AeHUE
MpU3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBaMM a30Ta, pocdopa
U UX COEAMHEHMI (BO3MOXKHO MCIOJIL30BAHUE BHIEOMATEPUAIOB), 00pa3laMu a30THBIX
1 GpocOpHBIX yIOOpEeHHUI; MOTyYeHEe aMMHUaKa U U3y4eHHEe €ro CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHHUS M PochaT-uOH U U3y4YEHUE MPU3HAKOB HUX
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[IPOTEKaHMs, B3aUMOJCHUCTBUEC KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOJKHO HCIIOJIB30BaHHE BUECOMATEPUAIIOB); U3YUEHHE MOJEIEH KPUCTAIUIMYECKUX
peléToK anmasa, rpaura; 0O3HAKOMJICHUE C MPOLECCOM aAcopOLMH PAaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHUBOra3a; IIOJYYCHUE
YIJIEKUCIIOTO T'a3a U U3YYEHHUE €ro CBOWCTB; NPOBEACHUE KAYECTBEHHBIX PEaKUUW Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMIIEHUE C
MPOAYKIMEH CUIMKATHON IIPOMBILIJIEHHOCTH; PELICHUE YKCIIEPUMEHTAJIBHBIX 3aa4 110
TeMe «BaxkHenlme HeMeTalIbl U UX COCTUHEHUS.

MeTaisl ¥ X COCMHECHUS

OO6mras XxapakTepUCTHKA XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux  noJoxenus B llepuoauyeckodl = cucTeME ~— XMMHUYECKHX  JJIEMEHTOB
. 1. MenneneeBa u ctpoeHusa aroMoB. CTpoeHue MeTauioB. Metajindyeckas CBsi3b U
METAJUTMYECKasi KPUCTAJIMUYECKAsT PEHIETKA. DJIEKTPOXUMHUYECKUU Psifi HANPSIKEHUN
MeTalioB. DuU3NUeCKUe M XUMUUYECKHE CBOWCTBA METAIOB (B3aUMOJEUCTBUE C
KUCJIOPOAOM, BOJOH, KuciIoTaMu). *O0mue crnocoObl MmoaydeHus MeTaaioB. [lonsaTue
0 KOPpPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YyTYH, TIOPAUTIOMUHUN, OpOH3a) U UX MIPUMEHEHUE B OBITY M IPOMBIILICHHOCTH. *

[Ilenounble MeTauIbl: ToOJOKeHHWE B Ilepronnueckol CUCTEME XHUMHUUYECKUX
anementoB [J[. M. MenzaeneeBa; CTpoeHUE aTOMOB. Haxoxzaenne B mnpupone.
du3nyeckue M XUMHUUYECKHE CBOMCTBa (Ha mpuMepe HaTpusi U Kanusi). OKcuasl u
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHbIX METAJJIOB U UX COCMHEHMUIA.

[[le1oyHO3EMENBHBIC METaIbl MarHum " KaJIBITHH: MMOJIOKEHHE
B [lepuonnueckoit cucrteMe xumuueckux snemeHToB [[. 1. Menneneesa; ctpoeHne nx
aTOMOB; HaxOXJeHHE B mpupojac. PU3MUECKUE UM XMMHYECKHE CBOMCTBA MarHus u
KaJIblus. BaxkHeiue coenuHeHusl Kaiablus (OKCHA, TUAPOKCUI, coiu). *IKECTKOCTh
BOJBI U CTIOCOOBI €€ yCTpaHEeHHS. ™

AnroMuHui: nosioxkeHue B Ilepuoandeckoil cucreMe XUMHUYECKHUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpOCHHE aroMma; HaxoXJIeHue B mnpupoae. Duszndeckue u
XUMHUYECKUE CBOWCTBA amtoMUHUA. AMMOTEpHBIE CBOWCTBA OKCHAA W THIPOKCH]IA
AJTIOMHUHUS.

Kenezo: mnonoxenune B Ilepuogudeckold CUCTEME XUMHUYECKHX HJIEMEHTOB
JI. 1. MenpneneeBa; cCTpoeHHE arToMma; HaxoxiaeHue B npupone. dDusnueckue u
XMMHUYECKHE CBOMCTBA KeJie3a (B3aMMOJICHCTBUE C METaJJIaMH, KUCIOTaMU U COJISIMHU ).
Oxkcuapl, runpokcunbl U conu keneza(ll) u xenesa(Ill): cocraB, cBolicTBa
*nosyyeHue. ™

XHAMHUYECKAH IKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3llaMH METAaJVIOB W CIUIABOB,
X (PU3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCITOIb30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KaIbIUS H
HaTpus C BOJIOM (BO3MO’KHO HCIOJIB30BAaHUE BHEOMATEPHATIOB); MCCEIOBaHUE
CBOMCTB KECTKOW BOJBI; MpoOIlECCa TOPEHHUS Kejae3a B KUCIOpoAe (BO3MOXKHO
HCTIOJIb30BaHUE BUAEOMATEPHAIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIUNA Ha
MOHBI (MarHusi, Kanuplus, amtoMuHusi, 1uHka, xene3a(ll) u xenesza(lll), memu(Il));
HaOJIFOZICHUE U ONMCAHUE MPOIIECCOB OKpAITMBaHUSA TJIAMEHN MOHAMM HATPHs, KU U
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KaJIbIUsl (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEpPUAIIOB); UCCIEAOBAHUE aM(POTEPHBIX
CBOMCTB T'MIPOKCHIA AJFOMUHUS U TUAPOKCUA [IUHKA; PELICHUE dKCIIEPUMEHTAJIBHBIX
3a7a4 1o TeMe «Bakaenmne MeTajuIbl 1 UX COEIMHEHU .

XUMUS U OKpY>Karollas cpeaa

*HoBeie MaTepuanbl U TeXHOJOTrUU. BeliecTBa W maTepuayibl B MOBCEIHEBHOMN
JKU3HU YejoBeka. XUMHUS M 30pOBbE. be30macHOE€ UCMOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuit B ObiTy. I[lepBas momMomis mnpu XUMHYECKHX O0XKOTaX
1 oTpaBiieHUsIX. OCHOBBI AIKOJIOTUUYECKON IPaMOTHOCTH. *

*XuUMHUUYECKOe 3arps3HEHHE OKpyKalomiew cpeasl (mpeaenbHas JAOMmycTUMas
koHueHTpanus Beuiects — [1JIK). Posib XxumMuu B perieHnn 3KOJ0TUUECKUX mpodem. ™

*TIpupoHble WCTOYHUKH YTIEBOJAOPOJOB (Yroyib, MPUPOJHBIN Tra3, HedTh),
POJIYKTHI UX TIEPepabOTKH, UX POJIb B OBITY U MMPOMBIILIEHHOCTH. *

XUMHUYECKUN DKCIIEPUMEHT: U3yueHHE 00pa3IoB MaTEpHAIOB (CTEKJIO, CILJIaBbI
METaJIIOB, MOJMMEPHbBIE MaTepUabl). ™

MeXnpeIMeTHBIE CBSA3H

Peanuzanmss MEXINpEAMETHBIX CBSA3CH MNpH H3yYeHUHW XHMHH B 9 Kiacce
OCYIICCTBIISICTCSI Yepe3 MCIOJb30BaHME KaK OOIIMX CCTECCTBEHHO-HAYYHBIX IMOHSITHH,
TaK W TIOHSATHUH, SBISIONIUXCS CUCTEMHBIMHU ISl OTJEIBHBIX TMPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHSATHS: HAy4YHBIH (PAaKT, THIOTE3a, 3aKOH,
TEOpHs, aHAIIU3, CHHTE3, KJIacCH(UKAIHS, TIEPUOTNIHOCTh, HAOTIOACHHIE, SKCIIEPUMEHT,
MOJICTHPOBAHKE, H3MEPEHUE, MOJENb, SBJICHHE, MAPHUKOBBIA 3(PQEeKT, TEXHOIOTHS,
MaTepHUaIbI.

®dwusuka: MaTepus, aToOM, 3JIEKTPOH, POTOH, HEUTPOH, MOH, HYKIIUJ, H30TOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJA, DJICKTPUYCCKHUIA 3apsi]], MPOBOIHHUKH, IOJYIPOBOIHUKH,
TURIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSTHHAE BEIIECTBA,
ra3, pacTBOp, PacTBOPHMOCTh, KpPHUCTAJTUYECKas PEIIETKa, CIUIABbI, (U3HUECKHE
BEIIUYMHBI, CAUHUIIBI W3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Connre.

buonorusi: ¢orocunres, npixaHue, Omocdepa, 3KocHCTEMa, MHUHEPATbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPATbl, TOPHBIE MOPOJBI, MOJIE3HBIE
MCKOIaeMbIe, TOTUITMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O ITIPEJIMETA
«XMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B uenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydeOHoro mpeamera
«Xumus» NOKHBI COBMAaTh ¢ pesynpratamu DenepanbHoil paboueil mporpaMmbl
OCHOBHOT0 00111eT0 0Opa3zoBaHusi. Hanbonee 3HaUMMBbIMU SIBJISIFOTCS :
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JIMHHOCTHBLIE PE3VYJIbTATLI:

JInuHOCTHBIE  pe3ylbTaThl OCBOCHHUSI MPOrPAMMbI  OCHOBHOTO  OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOA€ OOyYEeHHMs XHMHM B €IUHCTBE YYEOHOW H
BOCIIUTATEIIbHOW JEATETbHOCTH B COOTBETCTBUM C TPATULIUOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU Y JAyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSATHIMU B
oOlllecTBe TMpaBWIaMd M HOPMaMH TIOBEACHUS U CIHOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YYaIOIINXCS.

JInuHOCTHBIE pe3yJIbTaThl OTPaXKaroT TOTOBHOCTh o0yJarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMM U pacUIMpeHue
OTIbITA JIEATEILBHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YaCTH:

1) naTpuoTUYECKOTrO BOCIIUTAHUSA:

IIEHHOCTHOT'O OTHOUIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HAcCJeJWl0, TOHUMaHUS 3HAYCHUS XUMHYECKOM HAyKu B IKU3HU
COBPEMEHHOI0 00IIecTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM UHQpOpMaIuendn o
NEPEAOBBIX JIOCTHRKEHUAX M OTKPBITHSX MHPOBOM W OTEYECTBCHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIECTBRA;

2) TpaK1aHCKOTO BOCTIMTAHUSI:

NpEeACTaBICHUS O COIMAJIbHBIX HOpPMax © TpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HON, Y4eOHO-UCCIEeI0BATEILCKOM, TBOPUECKON M JIPYTrUX BHIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATEIBHOCTU NMPHU BHITIOJIHEHUH YYEOHBIX,
NO3HABATENbHBIX 3a/1a4, BBIIOJIHEHUH XUMUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aWMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B IpOIlecce
ATON y4eOHOH MAEsTeNIbHOCTH, TOTOBHOCTH OIEHHMBATh CBOE IMOBEJICHHUE U TOCTYIKH
CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJICICTBUH TTOCTYIIKOB;

3) LIEHHOCTH HayYHOT'O MTO3HAHUSI:

MUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINX OCHOBY
JUTSl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpA, MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPO/IbI, B3aUMOCBS3SIX YEJI0OBEKa C IPUPOIHON Cpeaoil, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO03HABATEIbHBIX MOTHMBOB, HAIPABJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHHUH 10
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaeMBIX TPOIECCOB U SIBJICHUM;

NO03HABATEIHHOM, WH()DOPMAITMOHHONW W YUTATENBCKOW KYIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSTEIHLHON PabOTHI C Y4EOHBIMU TEKCTaMU, CIIPABOYHON JIUTEPATypPOH,
JTOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU MH()DOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeca K OOYYCHHIO W TO3HAHUIO, JIOOO3HATEIHHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K CaMO00pa30BaHMIO, IPOCKTHON U MCCIIEIOBATEIILCKON AESTEIbHOCTH, K
OCO3HAHHOMY BbIOOpY HAIMPABICHHOCTU U YPOBHSI 00yUEHHUSI B JabHEHIIEM;

4) popMUpOBaHUS KYJIbTYPhI 3JOPOBbSI:

OCO3HAHUS IIEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 370pPOBbIO,
YCTAHOBKH Ha 37J0pOBbIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSATUS BPEAHBIX
NpUBbIYEK (YMOTPEOJICHUS] aJKOroJis, HApPKOTHUKOB, KYypeHHs), HEO0OXOIUMOCTHU
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coOtoIeHus1 paBuil 0€30MaCHOCTU NpPHU OOpAIEHUH C XUMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOU KU3HH;

5) TpyZ1I0BOr0 BOCHUTAHUS:

MHTEpECca K NPAKTUYECKOMY M3y4YEHHIO mpodeccuid U Tpylda pa3iIMYHOIO Poja,
yBaXEHHE K TPYAY M pe3yibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BhIOOpA MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHusd C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npodecCuoHanbHON JEeATEeNbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, T'OTOBHOCTb
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeIe;

6) KOJOrHYECKOTO BOCITUTAHMUS

AKOJIOTHYECKHU LIeIeCO00Pa3HOT0 OTHOIICHHS K MPUPOJE KaK MCTOUHMKY KU3HU
Ha 3emiie, OCHOBE €€ CYILIeCTBOBAHUS, TOHUMAaHUS IEHHOCTH 3[I0POBOT0 U 0€30IM1aCHOT0
oOpa3za >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTH COOJIOJEHUS TpaBUiI OE30MacHOro
NOBE/ICHUSI TIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYAIMIX, YTPOKAIOIIUX 310POBBIO
Y JKU3HU JIIOOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMble MpPU HM3YYCHUH XUMUH, [JIs
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKpY)KAroIIeH MPUPOAHONU Cpeoil, TOBBILICHUS! YPOBHS
HKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHS TJOOAJBHOTO XapaKTepa JKOJIOTHYECKUX
npo0JIeM U IMyTell UX pelieHus MOCPEACTBOM METOJIOB XUMHUH;

HKOJIOTHYECKOTO MBIIUIEHHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B IT0O3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3VYJIbTATDI

MeranpeaMeTHbIC PEe3yJabTAaThl OCBOCHHUS 0O0pa30BaTEIbHOM MPOTPAMMBI 10
XUMHUHU OTPAKAIOT OBJIaJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JICHCTBUSIMU, B TOM
qucIe:

1) ©a30BbIC IOTHYECKUE ICHCTBUS:

BBISIBJISITH IPUYUHBI U CIICJICTBUS MPOCTHIX XUMUUECKUX SIBIICHHUIA;

OCYIIECTBIISITh CPABHEHHE, KIACCU(DUKAITUI0O XUMUYECKUX BEIIECTB 1O 33/IaHHBIM
OCHOBAHUSIM U KPUTEPUSM JIJI1 YKa3aHHBIX JOTUYECKUX OIEpallnii;

CTPOUTH  JIOTUYECKOE  CYXKJEHHE TIOCJI€  MPEeABAapUTENBLHOTO  aHaJIN3a,
BKJIIOYAIOIIIEE YCTAHOBIICHUE TPUYHMHHO-CIIEICTBEHHBIX CBSI3€il

C03/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJIECIIH U CXEMBbI
JUTS1 pellieHus] y4eOHbIX U MO3HABATENIbHBIX 3a7a4 C MOMOILBIO TIEAarora;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE XHUMHUYECKUX TMPOLECCOB U  HUX
MOCJIEICTBUS;

2) 0a30BbIC UCCIIEIOBATCIBCKUE JCHCTBUA

C MOMOIIBIO MeIarora NPOBOJAUTH XUMHUUYECKUNM OTIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUIsl yCTAaHOBJIEHUSI OCOOEHHOCTEN 00BEKTAa N3YUEHUS, IPUUUHHO-CJIEICTBEHHBIX CBS3EH
1 3aBUCUMOCTEH 00BEKTOB MEXKy COOOI;

C MOMONIBI0 TMeAarora WM CamMOCTOSITENbHO (OPMYIUPOBATH O0O0OIIEHUS U
BBIBOJIbI 110 Pe3yJIbTaTaM MPOBEJACHHOTO HAOIOICHHUS], OTIbITA;
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3) pabota ¢ nHpopMaIuei:
BBISBJIATh NeUIUTHI WH(OPMAITUHU, JAaHHBIX, HEOOXOMUMBIX IS pPEIICHUS
MOCTABJICHHOM 3a/1a4H;
npeoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJTHOTO BUAA B APYrou (TabiauIly B TEKCT
¥ 1p.);
UCKaTh WIM OTOMpaTh MH(OPMAIMIO WU JAaHHBIE U3 MCTOYHUKOB C y4E€TOM
MpeIOKEHHON Y4eOHOM 3a/1auu U 3aIaHHBIX KPUTEPHUEB.

OBnajzieHre YHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSMU:

OpraHU30BBLIBATh YUeOHOE B3aMMOJICHCTBUE B rpymie (onpeaensTh oOmue e,
pacrpenensTh PoJiv, JOTOBAPUBATLCS JIPYT C IPYTrOM U T. II.).

C MOMOIIBIO MEJArora Wih CaMOCTOSITEIbHO COCTAaBIIATh YCTHBIE U MUCbMEHHbIC
TEKCThI C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB [ BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYAHHUYECTBO U COBMECTHYIO [I€SATEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; paboTaTh WHIUBUAYAJIbHO W B TPYIIE: HAXOIUTH OOIIee
pelieHue W paspemarbh KOH(JIMKTBI Ha OCHOBE COTJIACOBaHUS TO3MIMH M yuera
UHTEPECOB; (POpMyIUPOBaAThH, APIYMEHTHUPOBAThH U OTCTAMBATh CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOILIUN MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTH U MPOSIBISATh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPE TPYIIIOM.

OBnazeHNe YHUBEPCATbHBIMHU YUYEOHBIMU PETYISTUBHBIMU JACHCTBUSMU:

oOHapykuBathb © (OpPMYyIUPOBaTh Y4YeOHYIO MpoOJeMy, OMpPenensiTh Ieib
y4eOHOH eI TeIbHOCTH;

BJIAJETh OCHOBAMH CaMOKOHTPOJIS, CAaMOOLEHKH, TPHUHSATUS pELUICHHH U
OCYIIECTBJICHHS] OCO3HAaHHOTO BbIOOpA B Y4eOHOM U TIO3HABATEILHOM JIEATEILHOCTH;

COOTHOCUTHh CBOM JCHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH NESITEJIBbHOCTH B MPOLIECCE TOCTUKEHUS pe3ysbTaTa, ONPEAEIIATh
criocoOblI ISWCTBUI B paMKax MPE/I0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUECH;

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJIaH €€ U3MEHEHUS,

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUU Y4eOHOMH
3a7a4u;

MOHUMATh TPUYWHBI, MO KOTOPHIM HE OBUT IOCTUTHYT TpeOyeMbI pe3ynabTaT
JESITENBHOCTH, OMNPEACNATh IMO3UTUBHBIE W3MEHEHHS W HaIpaBJieHUs, TPEOYoIIne
JanbHeuIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEIOBEKY, Er0O MHEHHIO.

I[MPEAMETHBIE PE3VJIbTATBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB [0 OCBOCHUIO 0053aTEIBHOTO COJICPKAHUS,
YCTaHOBJIEHHOTO JaHHOW DenepanbHOil pabouell mporpaMMoM, BBIACNSIIOT: HAay4YHBIC
3HaHUS, YMEHHS U CHOCOOBbI JeHCTBHM, creuuduyeckue s yd4eOHOro mnpeamera
«XuMuUs», BUIBl JEATCIBHOCTU MO MOJYYEHUI0 HOBOI'O 3HAHUS, €ro MHTEPIpPETalNH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLIUSIX:
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MPEJICTABICHUE O 3aKOHOMEPHOCTAX W TIO3HABAEMOCTH SIBIICHUM MPUPOIBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYUMOCTM OCHOB XUMHUUYECKON HAyKd Kak o0JacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIel KyJIbTyphl U MPaKTHYECKOU
NEATeIbHOCTH 4YeJOBEKa B YCJIOBUSX COBPEMEHHOIO OOIECTBAa; MOHUMAHHE MECTa
XUMHUM CPEAU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMHU MOHSTHIHOTO amnmapara U CUMBOJHWYECKOTO SI3bIKa XUMUU
JUTSL COCTaBJIeHUs (POPMYJT HEOPTAHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIUuid
(c omopoil Ha anropuT™M YUYeOHBIX IEWCTBHUI); BIAJEHWE OCHOBAMH XHWMHYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHON) M yMEHUE MCHOJIb30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATEIbHBIX 3a7[a4 C MOMOIIBI0 YUUTENs; YMEHUE MCIOJIB30BaTh MOJIEIU
JUIsT OOBSICHEHMsI CTPOCHHS aTOMOB W MOJIEKYJl [0 ajIrOpuTMy C OMNOpOd Ha
ONPEEIICHHUS;

MPEJCTABICHUE O CUCTEME XUMUUYECKUX 3HAHUN U YMEHHUE C MOMOIIBIO YUUTENS
NPUMEHSTh CUCTEMY XMMHUUYECKHMX 3HAHWHU JUIs YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
U3YUYCHHBIM MaTe€pHajioM M MpPU TMOJYYCHUHM HOBBIX 3HAHUM, a TaKXKe B Mpolecce
BLITIOJIHCHUSI Y4YeOHBIX 3aJaHuii W TIpu paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(dOpMaINK, KOTOpas BKIIOYAECT:

BOKHEHIINE XUMHYECKUE TMOHSTHUS: XUMHUUYECKUM SJIEMEHT, aToOM, MOJIEKYyJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJSIpHAs MAacchl, KOJHUYECTBO BEIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIM 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb (CpeaHsis),
XUMHUUYECKAsT peaklUus, peakluud COCAUHEHMS, pPEaKLUU pPAa3JI0KEHUs, PpPEaKLnu
3aMelleHNs], peakIMi 0OMeHa, TErI0oBOM 3P (HEKT peakinu, 3K30- U IHAOTEPMUUYECKUE
peaKUunm, pacTBOP, MACCOBasl JOJI XUMHUUYECKOI'O 3JIEMEHTA B COCAMHEHUH, MACCOBas
JIOJIs1 M MIPOLIEHTHAs KOHLUEHTPALMS BEIIECTBA B PACTBOPE, SIAPO aTOMA, IIEKTPUIECKUN
CJIOW aToMa, aToMHasi opOuTalb, paglyC aToMma, BAJICHTHOCTh, CTEIECHb OKHCIICHMS,
XUMHYECKAS CBA3b, DJIEKTPOOTPULATEIBHOCTD, MOJSPHAS U HEIMOJISAPHAsl KOBAJICHTHAs
CBS3b, MOHHAsl CBA3b, METAJUIMYECKas CBs3b, KpUCTAIIMYECKAs pelIeTKa (aToMHas,
MOHHAs, METaJInyecKasi, MOJIEKYJsipHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOIHUT, DJICKTPOJUTHYECKAs  TUCCOIMAIUS, pEaKIM HOHHOrO0 OOMEHa,
OKHCJINTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUWH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBJICHHE, DJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMMHYECKOW pEaKIMH, KaTallh3aTop, MpPEIeIbHO
nonyctumasi koneHtpanus (I11K), koppo3ust meramios, CIIIaBsl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMUU: 3aKOH COXpaHEHHUsI Macchl, [lepuoanuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTAaBa, 3aKOH ABOTraipo;

TEOPUU XHWMHHU: aTOMHO-MOJIEKYJISIDHAsE TEOpHUs, TEOPHS IJIEKTPOJIUTHUECKOU
JVCCOLIMALIAN, a4 TAKXKE MPEACTABICHUS O HAy4YHBIX METOAAX MO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAX MCCIEIOBAHUS BEIIECTB U HU3YUCHUS
XUMHWYECKUX PEaKIU;

MPEJICTABIEHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX 3JIEMEHTOB
(pamuyc aroma, HJIEKTPOOTPULIATEIBHOCTh), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEHUsI 3JeMeHTOB B Ilepuoandeckoil cucteMe (B MasblX MEpUOAAX U TIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOEHHUSI aTOMA; YMEHHE OOBSICHATH CBA3b IMOJOKECHUS
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sanementa B llepuoauueckoil cucTeMe C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsija sapa, oOllee YMCIO 3JIEKTPOHOB),
pacripe/ieIeHUeM SJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TpeX
MEPUOIOB, KAl U KaJbLUS; KIacCUPUIMPOBATH XUMUYECKUE PJIEMEHTHI C OMOPON Ha
onpenesneHust GU3NIECKOro cMbIciia MUGPOBBIX JAHHBIX MEPUOIUUECKON TaOIUIIBL;

yMEHHUE KJIacCUu(PUIMpOoBaTh XUMHUECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA
U XUMHUYECKHE PEAKIUU C OMOPOM Ha CXEMbI; OMpeessaTh BaJICHTHOCTh U CTENECHBb
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB, BUJ XUMUYECKOU CBS3U U TUI KPUCTAIMUECKOMN
CTPYKTYPHI B COEJIMHEHUSIX, 3apsij MOHA, XapaKTep CPe/lbl B BOJHBIX PACTBOpPAx BEIIECTB
(KUCTIOT, OCHOBaHWM), OKHUCIUTEIb M BOCCTAHOBHUTENIbL [0 QJITOPUTMY Y4EOHBIX
JICUCTBUU;

YMEHUE XapaKTEpPU30BaTh C OMOPOM Ha cxeMmy (U3UYECKHE U XUMUUYECKHE
CBOICTBa MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPOA, rpaduT, anMas, KpeMHUH, a3oT,
docdhop, cepa, xJop, HaTpui, Kaluid, MarHUi, KaJIbIIMM, aTIOMUHUM, XKEIe30) U
CJIOKHBIX BEILIECTB, B TOM UHCJIE UX BOJIHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I,
CEPOBOJIOPOJI, OKCHBI U TUAPOKCUABI MeTauioB | - IIA rpymnm, amomunus, meau (I1),
nuHKa, xenesa (II u I1I), okcuast yraepona (II u 1V), kxpemuuns (IV), azota u docdopa
(III u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yrojbHas, KpeMHHUEBasl KMUCJIOTA U X COJIN); ONTUCHIBATh C ONMOPOM Ha IJIaH U KJIFOYEBBIC
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHUS IOCIE NPEABAPUTEIBHOTO aHaIM3a MOJ PYKOBOACTBOM
negarora, NPUMEHEHHWE BEIIECTB B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOYKHOCTb
IPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3IUYHBIX YCIOBUSAX, BIUSHUE BELIECTB U
XUMUYECKHUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOILYIO IPUPOAHYIO CPEAY;

YMEHHE COCTaBISATH MO o0O0pasily, CXeMe, allfOpUTMYy YUYeOHBIX AeHCTBUM
MOJIEKYJISIpHbIC U MOHHBIE YPAaBHEHHS PEaklMii (B TOM YKCIIE PEaKIMii HOHHOTO 0OMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKLUMil), WIUTIOCTPUPYIOIIUX XUMUUYECKHE
CBOMCTBA M3YYCHHBIX KJIACCOB / TPYNI  HEOPraHWYECKHX BEIISCTB, a TaKKe
MNOATBEPKIAIOUIUX T€HETUUECKYIO B3aUMOCBS3b MEXKY HUMU;

YMEHUE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MAacChl
BEILIECTB, MACCOBYIO JIOJII0 XUMHYECKOI'O AJIEMEHTAa B COEAUHEHHH, MAaCCOBYIO JOJIIO
BEII[ECTBA B PAaCTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPOA Ha
obmrue hopMyIbl; YMEHUE TPOBOJUTH PACUETHI MO YPABHEHHUSAM XUMHUYECKUX PEAKIINI U
HAXOJUTh KOJUYECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB WU MPOIYKTOB PEAKIIH C
omnopoil Ha oOpaszell, aJroOpuT™M y4eOHbIX AEHCTBHIA;

BJIaJIEHNE OCHOBHBIMM METOJaMU HAy4YHOT'O MO3HAHUS (HAOJI0/IEHHE, U3MEPEHUE,
AKCHEPUMEHT, MOJECIUPOBAHUE) MPU HU3YUYCHUHU BEIIECTB U XMMHYECKUX SIBICHUU C
OTOPOM Ha aNrOpUTM YYEOHBIX NEUCTBHI; yMeHHe c(opMymupoBaTh MpoOIeMy U
MPEIOKATh TYTH €€ PEMICHHS C TMOMOIIBI0 TeJarora; 3HaHWEe OCHOB O€30mMacHOU
paboThl ¢ XUMHUYECKMMH BEHIECTBAMM, XHMHUYECKOW MOCyAol u sabopaTOpHBIM
000py10BaHUEM;

HaJM4Yue MPaKTUUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHUS CIETYIOIIUX
XUMHUYECKUX JKCIEPUMEHTOB I0OJ] PYKOBOJCTBOM YUYUTENs C OOCYXKIECHHUEM IUIaHa
pabOThI UJIM COCTABICHUEM TaOJIHUIIBI:
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M3Yy4YCHHUE U ONMCaHNue (PU3NICCKUX CBOMCTB BEIICCTB,;

O3HAKOMJICHUE C (U3HMUECKIUMH i XUMUYECKUMH SIBJICHUSMU;

OTIBITHI, WJUTFOCTPHUPYIONTUE PU3HAKH MPOTEKAHUS XUMUUYECKUX PEAKITUN;

U3y4YEHHE CIIOCOOOB pa3/ieNICHUsl CMECcel;

MOJIyYEHUE KUCIOPOJa U U3YUCHUE €r0 CBOICTB;

MOJIYYEHHE BOJIOPOJIa U U3yUCHHE €TI0 CBOUCTB;

MOJIYYEHHUE YTJIEKUCIIOTO Ta3a U U3yUYeHHUE €T0 CBOMCTB;

MOJIYYCHHE aMMHAaKa U U3YYCHHE €T0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OIPEIEIICHHONM MAacCOBOW J0JIEM PAacTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHNC W OIMCAHWE CBOWCTB HEOPTaHMYECKHX BEIICCTB Pa3IUYHBIX
KJIACCOB;

NPUMEHEHHE WHIAUKATOPOB (JaKkMyca, MeTwiopaHxka u ¢eHondTarenta) s
OTpeIeNICHHs XapaKTepa Cpelibl B paCTBOPax KUCIOT U IIEJI0UEH;

U3YYCHHE B3aMMOJICHCTBUS KHCIOT C MeETaJUlaMH, OKCHIAMH METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHMSIMH, COJISIMU;

MOJIyYCHHE HEPaCTBOPHMBIX OCHOBAaHHIA;

BBITECHEHHE OJIHOT'O METaJlJla [PyTUM U3 PacTBOpPa COJIH;

uccleioBaHue aM(pOTEPHBIX CBOMCTB THIPOKCUIOB ATFOMUHUS U ITUHKA;

pelIeHre  AKCIEPUMEHTANbHBIX 3amad 1o Teme «OCHOBHBIE — KJIAacChl
HEOPraHMYECKUX COCTMHEHUNY;

pelIeHre  JKCHEPUMEHTAJNbHBIX  3a7ady M0 TeMe  «IJIEKTPOJIUTHUYEeCcKas
JUCCOLIMALIMSIY;

pelIeHre IKCIEPUMEHTANBHBIX 3a/lad Mo TeMe «BaxHeilline HemeTaibl U MX
COCIMHEHUSI;

pelIeHre SKCIEPUMEHTAJIbHBIX 3a7a4 1Mo Teme «BaxHelmue MeTamasl U HX
COCIMHEHUSI;

XUMHYECKUE IKCTIEPUMEHTHI, WJUTFOCTPHUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUI
MOHHOI'0 OOMEHa;

KauyeCTBEHHBIC PEaKIMM Ha TMPUCYTCTBYIONIME B BOJHBIX pPACTBOPAaX HOHBI:
xJopua-, Opomun-, uoaua-, cyibdar-, Qocdar-, kKapOboHAT-, CHUIMKAT-AHUOHHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MAarHMs, KajbllUs, aJllOMUHUS, kene3a (2+) u
xenesa (3+), menu (2+), HMHKa;

YMEHHE TPEACTaBIATh PE3ydbTaThl JKCIIepUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(hUKOB M TAOIHUI] M BRISIBIATH IMIUPHUECKIE 3aKOHOMEPHOCTH;

BJIQJICHHE TIpaBUiIaMu 0€30MacHOT0 OOpaIeHus C BEIIeCTBAMH, UCIIOIb3YEeMbIMH
B TIOBCEJHEBHON JKM3HU, a TaKKe TMpaBWIAMU TMOBEJCHUS B IENIX COEpPEeKCHUS
3MI0POBbSI W OKPYXKAIOMEH TPUPOMHON Cpelbl; TMOHUMaHWe Bpena (OMaCHOCTH)
BO3JICHCTBHSI Ha >KUBBIC OpPTaHU3MBI OIMPEACIICHHBIX BEIIECTB, a TaKXKe CIIOCOOOB
YMEHBIIICHUSI ¥ TPEIOTBPAIICHUS WX BPEIHOTO BO3JICUCTBHS; TIOHMMAHHWE 3HAUCHUS
KUPOB, OCIIKOB, YTJICBOJOB ISl OPTAaHU3MAa YEIIOBEKA;

BJIQJICHHE OCHOBAMHM XHUMHUYECKOW T'PAaMOTHOCTH, BKJIIOUAIONIEH YMEHHE
MPaBWIBLHO WCIOJNB30BaTh W3Y4YCHHBIE BEIIECTBA M MaTepwaibl (B TOM YHCIIE,
MUHEpaJbHBIE YAOOPEHUS, METAJUTBl U CIUIABBI, MPOMYKTHI MEepPepadOTKA MPUPOTHBIX
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HMCTOYHUKOB YTJIEBOJOPOJIOB (YIJis, MPUPOAHOro ra3a, HedTH) B OBITY, CEIBCKOM
XO35IUCTBE, Ha TNPOUZBOJACTBE; YMEHUE NPUBOAUTH MPUMEPHl MPABUIBLHOTO
WCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEPUAJIOB,;

YMEHUE YCTaHABIMBATh CBSI3M MEXIY pPETbHO HAOIIOJAEMbIMU XUMUYECKUMU
SBJICHUSIMM M TIPOLIECCAaMH, MPOUCXOJAIIUMH B MAaKpO- M MHUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3us BEIIECTB; YMEHHUE WHTErPUPOBATh XUMUUYECKHE 3HAHUS CO
3HAHUSMHM JIPYTUX YYEOHBIX MIPEIMETOB C MOMOIIIBIO MEe1arora;

npejacTaBieHue o cdepax MNpodeccuoHaIbHON JeATeNbHOCTU, CBSI3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMM TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha  JIOCTHIKCHHSX
XUMUYECKOW HayKH; HaJIM4he OmbiTa paboThl C pa3IMYHBIMH HUCTOYHUKAMHU
uHpoOpMalMK TO XUMUU (HAYYHO-TIOMYJIApHAs JUTEpaTypa, CJIOBapH, CIPABOUYHHKU,
UHTEPHET-PECYpChl) C ONOPOM Ha aJrOpuTM: YMEHHE OOBEKTUBHO OIICHUBATh
uH(OpPMAaIIMIO O BEIIECTBAX, UX MPEBPAIICHUAX U MTPAKTHUYECKOM TPUMECHECHUH.

TpeOGoBanusi K TpeAMETHBIM pe3yJibTaTaM OCBOCHHUS Yy4yeOHOro mpeaMmera
«XUMHUS», pacnpeieNIeHHbIE 110 ToaM 00y4YeHHUSI

PesynpraThl 1mo romam (GOpMyNHMpYIOTCS IO NPUHLMITY JA00aBICHUS HOBBIX
pEe3yabTaTOB OT T0Jla K TOJy, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUIIMH, Kak
IPaBUJIO, TOCJIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO rojia
[0 YMOJIYAHUIO BKIIIOUYAIOT PE3YyJIbTaThl IPEIBITYIIUX JIET).

8 KIIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX TIOHSATHUN: aToOM, MOJIEKYJIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJHOpPOAHAs), BaJCHTHOCTh, OTHOCHTE/IbHAs aTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MacCcoBas JIOJIsI XUMHUYECKOTO AJIEMEHTa
B COCIMHCHWH, MOJSIPHBIH  00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPULIATEIIBHOCTH ™, CTETeHb OKHCJICHUS, XUMHUYECKas  peakIus,
KIaccupUKaIMs peakuid: pPeaklUW COCJAUHEHUS, PEAKIMU Pa3I0KECHUs, PEaKIIMu
3aMEIIeHUs, PEaKIui 00OMEHa, 9K30- U SHJOTEPMUUYECKHUE PEAKIIUU; *TeTioBOi A dekT
peakuuu™; sapo aToma, dIEKTPOHHBINA CIOW aroma, aTOMHasi OpOUTalb, pauyCc aToMma,
XUMHYECKasi CBSI3b, MOJIAPHAS M HEMOJISIpHAs KOBAJIGHTHAs CBS3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PAacTBOpP, MAaccoBas JOJis BemiecTBa (MPOIEHTHAS KOHIICHTpAIus) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHH (cM. 1. 1) u
MPUMEHSTH AT TIOHATHS MIPY OTIMCAHUH BEIIECTB M X MPEBPAIICHHUIA;

UCIIOJIb30BaTh XMMHUUYECKYIO CHMBOJIUKY JUISI COCTaBJeHHUS (OpMYJ BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMHUECKUX PEAKIINA, dJIEKTPOHHOTO Oaanca;

OTIPEJIENSITh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; CTETICHB
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSAX C OMOPOU Ha OMPENEICHHS, B TOM
YHClIe CTPYKTYpPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
cCoeMHEHUW 10 QopmynaM; BHJ XHMHUYECKOW CBS3U (KOBajJe€HTHAsT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHCHUSX;

UMETh TIPEJCTABIICHHE O CHUCTEME XHMHYECKUX 3HAHUH, YMETh C IOMOIIBIO

22



YUYUTENS TPUMEHATh CUCTEMY XMMHWYECKUX 3HAHWM, JJI YCTAHOBICHUS B3aUMOCBSI3U
MEK/ly U3YYEHHBIM MaTepHUaJIOM U MPU MOJyYEHUU HOBBIX 3HAHUH, a TaKXe MpH padbote
C HCTOYHUKAMHU XUMHUYeCKOM uHpopmanuu. OpHUEHTUPOBATHCA B TMOHATHUSAX U
ONepHUpOBaTH MU HA 0A30BOM YPOBHE, TPUMEHSITh IIPU BHITIOJIHEHUN YUEOHBIX 3aJaHUN
U PElIeHUH PACUETHBIX 3a7a4 C OMOpPOM Ha aNropuUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI W TEOpHUM: 3aKOH coXpaHeHus Maccel, llepuoamyeckuy 3akon JI.U.
MenpeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOra/ipo; aTOMHO-MOJIEKYJIsipHas
teopusi. CoOTHOCUTH 0003HAUYEeHUs, KOTOphle uMeroTcs B Taomwuie «llepuonuueckas
cucteMa  XuMHYeckux  anmemeHtoB  J[. M. MenngeneeBay ¢ 4YHWCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa,
oO11ee Y1CIo 3JIEKTPOHOB U PacpeieNIEHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI; HEOPraHWYECKHE BEIECTBA;
XUMHUYECKHE peakiuu (M0 YKMCIYy M COCTaBY YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerI0BOMY 3(PdeKTy, 0 M3MEHEHHUIO CTEIEHU OKUCICHUSI XMUMHUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE CBOWMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX YpaBHEHUIM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OOPON HA CXEMBI;

MPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOECHUS;
BO3MOKHOCTH IPOTEKAHUSI XUMUUYECKUX MPEBPALICHUI B Pa3IMYHBIX YCJIOBUAX IOCIE
IPEeIBApUTEIBLHOTO OOCYKIEHHUS C M1E€1arorom;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO U MOJISIDHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (GopMylie COeIMHEHHUS; MaCCOBYIO OO
BEILECTBA B PAcTBOPE; MPOBOJMUTH PACUYETHI MO YPABHEHUIO XMMHMUYECKON peakiuu ¢
ONOPOM HA aJITOPUTM;

IPUMEHATh OCHOBHBIE OINEpPALUM MBICIUTEIBHON JEATEIbHOCTH — aHallu3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTeMaTH3alus, KIacCU(UKAIIUS, BBISIBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJIsI M3y4YEHUS CBOMCTB BEIIECTB U XHUMHYECKHUX
peakiuii; eCTeCTBEHHO-HAay4YHble METOAbl IO3HAaHWsS — HAOII0JeHNEe, HU3MEpPEHHUE,
MOJEIUPOBAHUE, SKCIHEPUMEHT *(pealibHbIi W MBICIEHHBIN)* TOA PYKOBOIACTBOM
renarora,

CJIeIOBaTh MpaBHJIaM TOJB30BAHUS XUMHUYECKOW TMOCYAOH M Ja0OpaTOPHBIM
o0opyZOBaHMEM, a TaKXKe IpaBUjaM OOpaIIEeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BHITIOJHEHHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHuI0 ra3000pa3HbBIX BEHIECTB (BOAOPOJAa M KHCIOPOJA), MHPUTOTOBIECHUIO
PacTBOPOB C OMNPEIEIEHHON MAaCCOBOW J0JIEM PACTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH
Y MPOBOJAUTH XUMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WIEJIOYEH U
KHCIIOT C TIOMOIIbI0 WHIAMKATOPOB (JakMmyc, (eHon]TalenH, METWUIOpaHX U Jp.),
MOATBEPKAAIOIIMX KAYeCTBEHHBIA COCTAB HEOPraHUYECKUX BEIIECTB (KaueCTBEHHbIC
pEeaKIMu Ha MOHBI) MOJ] PYKOBOJCTBOM I€Jarora.

9 KJIACC

PaCKpBIBATh CMBICI OCHOBHBIX XHUMUUYECKUX IOHSTHH: XUMHYCCKHUU DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTRO,
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BAJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCICHMS, XUMHUYECKas peakius,
XHUMHYECKasi CBSI3b, *TEIUIOBOM 3(PEeKT peakuuu, MOJb*, MOJIAPHBIA 00BEM, pacTBOp;
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, FJIECKTPOJIUTHYECKAS JUCCOIUALIUS, PEAKIIMH UOHHOTO
oOMeHa, KaTaliu3aTrop, *XMMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIC
peaKIMu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJIEHHE UM BOCCTAaHOBJICHHE, aJIOTpOmusi, aM(pOTEPHOCTh, XUMHUUYECKasi CBA3b
(koBaJieHTHAsl, MOHHAs, MeETaJUIMYEecKas), KpUCTa/UIMUecKas pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMUECKOW peakiuu™, MpeaeabHO JTOomycTUMAast
konneHTpanus (I1J1K) BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSATH T MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;

UCIIOJIB30BaTh 3HAKW U CHUMBOJBI JJi (PUKCAIMU PE3YyJIbTAaTOB HAOIIOICHUH,
cocTaBjieHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUMA, 3aMUCH JTaHHBIX
ycioBuit 3anad. Mcnons3oBaTh 0003HaYeHust, umeromuecs B [lepronuueckoit cucreme
U TalJuIe pacTBOPUMOCTH KHUCIOT, OCHOBAHMM W COJIEH B BOJE ISl BBIMOJHCHUS
3aJIaHU M.

OTIPENICNIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa;, MPUHAJIC)KHOCTh BEIICCTB K OINpeaeIEHHOMY
KJIACCy COCMHEHHU C OMOpON Ha OMpeACsICHHs, B TOM YHCIIC CTPYKTYpPUPOBAHHBIC,
BUJIbl XUMHUYECKON CBA3U (KOBAJICHTHAs, MIOHHAS, METAJUIMYECKAs])) B HEOPTaHUYECKHUX
COCIMHEHHUAX; 3aps]] MOHA MO XUMHUYECKOW (opmyle; xapakTep Cpellbl B BOJIHBIX
pacTBOpax KHCJIOT M MIEJIOYEH, *THUI KPHUCTAUNIMYECKON PpEIIETKH KOHKPETHOIO
BEIlleCcTBa™;

packpbiBaTh  cMmbici  [lepuogmueckoro 3akona JI.MI. MeHneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHWMAaHHE: *OMHUCHIBATH W XapaKTepU30BaATH* TAOIUYHYIO
dopmy Ilepmomnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pas3inyaTh MOHATUA
«rnaBHas noarpynmna (A-rpymma)y U «mobouHas moarpymnma (b-rpymnma)», manbsie u
OOJIBIITE TIEPHOJIBI; *COOTHOCUTH™ 0003HAUEHHS, KOTOPHIC UMEIOTCS B MIEPUOIUICCKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKUX DJIEMEHTOB
(cocraB u 3apsn Anpa, o0IIee YUCIO0 SIECKTPOHOB U paclpeiesieHue UX 10 AIEKTPOHHBIM
CIOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHUMHYECKUX
AJIEMEHTOB U MX COCIMHEHUH B MpelieflaXx MaJllbIX MEPHOJ0B M TJABHBIX MOATPYIIl C
YYETOM CTPOCHUSA UX aTOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE DJIEMEHTBI, HEOPraHUYeCKHE BEIIECTBA;
XUMHUYECKHE peakiuu (M0 YKMCIY U COCTaBYy YYacTBYIOIIMX B PEAKLMHU BEIIECTB, IO
TerioBoMy 3G (PeKTy, Mo U3MEHEHUIO CTETICHEH OKHUCICHUS XMMHUYECKHUX 3JIEMEHTOB) C
OMOPOM HA CXEMBI;

XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHE U CICU(PUISCKUE XUMHUUCCKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAasi OMUCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C ONMMOPOU HA CXEMBI;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUUYECKON JUCCOLMALMM KUCIOT, IIEI0UYe U
COJIEH; TMOJIHBIE W COKpAlIEHHBIE YpaBHEHHUS pEaKIUid HMOHHOTO OOMEHA; ypaBHEHUS
peaKkiui, MOATBEPKIAIOIINX CYIIECTBOBAHNE M€HETUYECKOU CBSI3U MEXY BEIlIECTBAMHU
Pa3JIMYHBIX KIACCOB;
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pacKpbIBaTh CYILTHOCTb OKHCITUTEIIBHO-BOCCTAHOBUTEITHHBIX peakuii
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEaKIHii;

MPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUS;
BO3MOXHOCTH TPOTCKAaHUS XUMHUYECKHX TMPEBPAIICHUNA TIIOCIE TPEIBAPUTEIHLHOTO
00CYXJIEHUS C TeIarorom;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIONIO XMMHUYECKOTO dJIeMeHTa Mo (hopMylie COSIUHEHUS; MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE; MPOBOJIUTH PACUETHI MO YPABHCHUIO XMMHYCCKOW DPEAKIIUU C
OIIOPOY Ha aJITOPUTM;

CJIeIOBaTh TPaBHUJAM IIOJIb30BAaHUS XHMHUYECKOW TOCYAOH U J1abOpaTOpHBIM
o0OpyOBaHMEM, a TaKXKe MpaBWIaM OOpaIleHHsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIMSIMU TI0 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMHUYECKHUX OIMBITOB 10 MOJYYCHUIO U
coOMpaHHIo Ta3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

NIPOBOJAUTL PEAKIIUU, TIOJTBEPXKIAIOININEC KAYSCTBEHHBIM COCTaB pa3IWYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM TMYTEM XJIOPHUA- OpOMHI-, HOAMI-, KapOOHaT-,
docdar-, cwimkar-, Cyabhar-, TUAPOKCHI-WOHBI, KATUOHBI aMMOHHS ¥ HOHBI
W3YYCHHBIX METAJJIOB, IMPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPaX HEOPTaHUYCCKUX
BEIIIECTB;

NPUMEHAThL OCHOBHBIC OIEpPAIlMU MBICIIMTCIIBHONH JEATEIbHOCTH — aHAIW3 H
CHUHTE3, CpaBHEHHE, O000OIeHNe, CHUCTEeMAaTH3alMIO, BBIBICHHE  MPUYUHHO-
CIICZICTBEHHBIX CBSI3€ — JUUISI U3yYCHHs] CBOWCTB BEHIECTB M XUMHUYCCKHX PEAKIIHIA;
€CTeCTBEHHO-HAYYHbIC METOJbI TIO3HAHUSI — HAOIIOIEHUE, H3MEpPEHHEe, MOJICITUPOBaHUE,
OKCTIIEPUMEHT (peasTbHBIA U MBICTICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJTUYECTBO YACOB, OTBOAUMBIX Ha OCBOCHHUE KAXKI0M TeMbl yueOHOro mpeaMera « XuMusH»
aJanTUPOBAHHON OCHOBHOW 0OOpa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs OOYYaIOIIMXCS C 3aJIePIKKOM
ncuxudeckoro passutus ['bOY COLI um. B.C. Yekmacosa c. bonbimoe MUKYIIKMHO, B IIEJIOM COBNAJAIOT C COOTBETCTBYIOIIUM
paszenoM pabouelt mporpaMmbl yueOHOTO IpeaMera «XUMUs» OCHOBHOHM 00Opa3oBaTrelbHON MpPOrpaMMbl OCHOBHOTO OOIIETo
oOpazoBanus. [Ipu sTOM IIKONA BIpaBe caMa BHOCHUTh U3MEHEHHUS B COACpX AHUE M paclpeselieHne yueOHOro marepuana 1o
rogaMm oOydeHHUs, B TMOCIEAOBATEIbHOCTh HM3YyYEHUS TEM U KOJMYECTBO YacOB Ha OCBOEHHE KaXKJOM TEMBbI, OIpelesiCHue
OpraHu3aluoHHbIX GopMm 00yueHus U T.. OOOCHOBAHHOCTH JTaHHBIX M3MeHeHu# ompenensercs YMK | unnuBuayanbHbIMU
NCUXO(PU3MUECKUMU OCOOCHHOCTSIMU KOHKpEeTHBIX oOyuatomuxcst ¢ 3IIP, cremeHbl0 OCBOGHHOCTM HUMHU Y4EOHBIX TEM,
PEKOMEHJIAIMSMHU 110 0OTOOPY M aJlanTalluy yueOHOro Marepuasa o XuMuH, IpecTaBIeHHbIMU B [losicHUTENbHO 3anmucke.

Temarunueckoe muanupoBanue ais ooydarommiics ¢ 3[1P ocBauBaromiyie mporpaMMy B HHKIIFO3UBHOM KJIacce.

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KUIIACC
(2 4 B HEAEMIO, BCETO 68 4, U3 HUX 3 4 — pe3epBHOE BpEMsI)
MpumepHbIe TeMbl, OcHOBHOe coaepaHue OCHOBHbIE BUAbI AeATeNIbHOCTU
pacKpbiBaloLme AaHHbINM pa3gen obyuatrowmxca

nporpammol,
W KONIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

Paznen 1.I1epBoHayaibHbie XumMuieckue nousiTus (20 u)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NMPAaKTU4€eCKOH JesTe/IbHOCTU
4eJjioBeKa

(54)

[IpeaMeT XUMUU.* PoJIb XUMUU B )KU3HU Yesl0BeKa. XUMUSI B
cucTeMe HayK. MeTozbl NO3HAHUS B XUMUM.*

Tena u BewecTBa. PU3nyeckue CBOMCTBA BElIECTB. ArperaTHoe
COCTOsTHMe BelllecTB. YucThle BellecTBa U cMecu. Cloco6bl
pasgenieHus cMeceil. Pusnyeckre U XUMUYeCKUe SIBJIEHUS.
[IpyU3HaKHU U yCI0BUsI TPOTEKAHUA XUMUYeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaMU 6€30MacHOCTH U NpHUéMaMU paboThl B
XUMHU4YeCcKoH JJabopaTopuu.

JleMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0OBaHUE.

2. Pazyin4yHble BUJbl XUMUYECKOU MOCYIbI.

3. O6pasiibl BEleCTB.

4. Cioco6n1 pa3piesneHusi cMeceld (puabTpoBaHue, BbITapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).

JlaGopaTopHbIe U IpaKTUYeCKHUe PaGoThI

JlabopamopHbie onbimbl:

OnucaHue GpU3NYECKUX CBOMCTB BEILIECTB.

PaszpesieHre cMecH ¢ TOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyA0OBaHUE U TPUEMBI PaGOTHI C HUM.
[IpaBuJa 6e3o0macHOM paboThl B XUMHUYECKOM JTabopaTOpPHH.
Ne 2. OuncTKa 3arpsA3HEHHON NOBAapPEHHOM conun
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PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH C IOMOLIBIO IIEAArora.

PackpbIBaTh poJib XUMHUH B IPUPO/JIE U KU3HHU YEJIOBEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3snyaTh YMCThIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznnyaTh PpusnvecKre U XMMHUYECKUE SIBJIEHUS C OOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLIMH U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NIpaBUJIaM M0JIb30BAHUS XMMHYECKOM OCY10H 1 1abopaTOPHbIM
060pyZI0BAHUEM, A TAKXKe IPaBUJIaM 0OpalleHUs] C XMMHUYECKUMHU Bellje-CTBaMU
B COOTBETCTBUH C MHCTPYKIMSIMHU 10 BBINOJHEHHIO TPAKTUYECKUX PaGOT MO/,
KOHTpPOJIEM Iearora.

[I1aHUPOBaTh U IPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 10 U3YYEHUIO U
ONUCaHUI0 GU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BeLEeCTB 110/] PYKOBO/ICTBOM Ile/Iarora ¢ 06Cy>ieHHeM IJIaHa paGoThl.

Hcnosib30BaTh IPpHY BbINTOJIHEHU U y‘-IeﬁHle 3agax—mﬁ U B IIpolecce
UCCJIeI0BATE/IbCKOU JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMUUYECKOT0 COZlepKaHUs, ClIpaBOYHble MaTepHuaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM IeAarora.

BoicTpanBaTb pa3BépHyThle MHUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
MH}OopMaIHIo U3 yieOHUKA U CIPAaBOYHBIX MaTepHaioB, TPaMOTHO
MCI0JIb30BaTh U3yYEeHHBIM NOHATUHHBIHN annapaT Kypca XUMUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI U MOJIeKy/Ibl. XUMHUYeCKHe 3JIeMeHTbL. 3HaKU (CUMBOJIbI)
XMMUUYEeCKUX 3/1eMeHTOB. [IpocTble U CJ10XkHbIe BellleCTBa.
ATOMHO-MOJIEKyIIpHOE yYeHMUe.

Xumudeckas ¢popMy.ia. BaseHTHOCTb aTOMOB XMMUYECKHX
3JIeMeHTOB. *3aKOH IOCTOSIHCTBA COCTaBa BellecTs.*
OTHOCHUTe/IbHasA aTOMHas Macca. OTHOCUTe /IbHasA MoJleKyJIApHas
Macca. MaccoBas 10J11 XHMHU4YEeCKOro 3j1eMeHTa B COeJUHeHUH.
Pusuyeckre U XMMUYECKHe SIBJIeHUs. XUMHUYecKas peaKnusl.
[Ipu3HaKH U ycl0BUA NPOTEKAaHUsI XMMUYECKUX PeaKLUH.
XUMHYecKHe ypaBHEHHs.

TuMnbl XMMHUYeCKHX peakLuii (coeAMHEeHNs, pa3/IokKeHHs],
3aMelleHUs, 06MeHa).

3aKOH COXpaHEeHHs Macchbl BEeLeCTB.

*M. B. JIoMOHOCOB — y4€HbIH-3HIIUKJI0NeAUCT.*

AemoHcTpauumn

dusnyeckue sBJIeHUd (pacTUpaHUe caxapa B CTYIKe, KUIIeHHe U
KOH/IeHCallusl BOJbI U T. [T.).

XuMHyeckue siBJeHUs (ropeHue CBeYH, Pa3JioxKeHNe caxapa,
B3aUMO/IeICTBHE CEpHOH KHCJIOTHI C XJIOPUA0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anMoieicTBUe XKesesa ¢
cepoii, B3auMo/iecTBUe XKeJe3a ¢ pacTBopoM cosu megu(11)).
OnBIT, HUTIOCTPUPYIOLIUH 3aKOH COXpPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlaBopaTOpHBIE OBITHI:

[TpuMepsb! GH3MUECKUX ABJIEHUH (I/1aB/IeHHe BOCKa, TasgHUe
JIbJA).

[IpuMepbl XUMUYECKUX IBJIEHUH (ITPOKaJIMBaHUE MeJHON
MPOBOJIOKY, B3aUMOIeCTBHE MeJIa C KUCJIOTOMH).

Mopei aTOMOB U MOJIEKYJI

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakumi

Bbluncnenums

— OTHOCHUTEJIbHOH Mone}(y}mpﬂoﬁ MacCChI BEIECTB;

— MaccoBou A0JIN XUMHW4Y€CKOr'o 3JIEMeHTa I10 Cl)OpMyJ'Ie
COeJMHEHHUA.

[IpUMeHSITh eCTeCTBEHHO-Hay4YHble METO/IbI IO3HAHUS (B TOM YHCIIE
HabJII0/JeHUE, MO/IeIMPOBAaHNE, SKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOM JIeITEIbHOCTH (CpaBHEHUE, KJacCubUKaLus) i1 U3yYEHHUsT
BELECTB U XUMUYECKUX PEeaKIUH C 0MOPOH Ha aJIFOPUTM HJIH CXEMY.

PacKkpbIBaTh CMBIC/ U3yYaEMBIX IIOHATHH U 3aKOHOB U IPUMEHSITh 3TH NOHSITHUS
IPU ONMKUCAaHUM CBOWCTB BEIECTB U UX NPEBPALIEHHUH C OIOPOH Ha IJIaH U
KJII0UeBble CJI0Ba.

PaznuyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 00'bSICHATD UX CYLIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKYJISIPHOTO yYeHUsI C OOPOH Ha ollpe/iesIeHUs] U CXeMBL

OnpeesiTh MPU3HAKK XUMUYECKUX PEAKLIUH, YCI0BUS UX TPOTEKAHUS.

OGBACHATD CYLIHOCTh GQU3UYECKUX U XUMUYECKUX SIBJIEHUH C TOUYKH 3pPEHUS
aTOMHO-MOJIEKYJIIPHOI'0 YYeHUs C UCII0/Ib30BaHHEM BU3yabHOU ONOPHI.

KnaccupuuupoBaTh XMMHUYECKHE PEAKLIUH (110 YUC/TY U COCTABY pearupyoiux 1
006pasyoIMXCs BelleCTB) C ONOPOH Ha CXeMBI.

CocTaBasATb GOpMYyJibl GUHAPHBIX BELIECTB [0 BaJIEHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BellleCcTB € ONOPOM Ha aITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBsiaTh K03¢$OULIMEHTHI B YypaBHEHUAX XUMUUECKUX peaKLui ¢ onopoii Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CrnemoBaTh NpaBUIaM N0JIb30BaHUSA XMMHUYECKOM OCYZ,0H U 1ab0paTOPHBIM
060pyZl0BaHUEM, A TAKXKe IPaBUJIaM 00pallleHHs € BellleCTBaMH B COOTBETCTBUH
C UHCTPYKLMAMHU 110 BbINOJIHEHHUIO JIa60PaTOPHBIX XMMHUYECKUX OIBITOB MO/,
KOHTpOJIeM Iefiarora.

Hcnosib30BaTh NPH BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
HCCJIeIOBATe/IbCKOM JIeITeIbHOCTH
Hay4HO-TONYJIAPHYIO JIMTePATyPy XMMUYECKOI'0 COZlepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa o/ pyKoBO/CTBOM Ie/iarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaL MO U3 y4eOHHKA U CIIPAaBOYHbIX MaTepHaJIOB, FPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anapaT Kypca XUMUHU

Paspen 2. BaxkHeliline npeACcTaBUTE/IN HeopraHuieckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3Jyxa.
Kucopos — a/ieMeHT ¥ IPOCTOE Belle-
cTBO. 030H — *ajlIoTpoInHas MoAuHUKalus Kucaopoja.*

HaxoxneHue KuUcJiopoza B ripupoJe, Q)st{ecxue U XMMHU4YECKHe

CBOMCTBA (peaKL{MU OKUCJIEHUs, FTopeHue). Y ClI0BUs
BO3HUKHOBEHHs U IpeKpalleHus1 ropeHus. [IonsTue

00 OKCHUAX.

*Crnoco6bl MOJIyYyeHUs1 KUCJI0pOoAa B 1abopaTOPUM U
npoMbllIeHHOCTU.* [IpuMeHeHMe kucaopoga. Kpyrosoport
KHCJI0pOoJia B IPUPO/e.

*TensioBoM 3P PeKT XUMUYECKON peaKI[UH, IOHATHE O
TEePMOXHUMHUYECKOM YpaBHEHUH, 3K30*- U 3H/I0TepMUYECKUX
peakIusx.

*TonsiuBo (HedTh, yroyib U MeTaH). 3arpsi3HeHHe BO3/1yXa,
Croco6bl ero NpeloTBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI'O CJI0S.*

AemoHcTpauumn

B3aumogeiictBue dpocdopa, cephrl U Kejie3a ¢ KUCT0POJ0M
(BO3MOXKHO MCIOJIb30BaHUE BH/EOONBITOB).
OnpefesieHue coiepXKaHNs KUCIOPO/ia B BO3/YXe.
OnBbITHI, AEMOHCTPHUPYIOLIME YCJIOBUSI BOSHUKHOBEHHUS U
MpeKpalleHs TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyyeHue KUCI0pPOAa, U3Y4EeHHUE ero CBOMCTB.

BbluncneHus
— MOJIEKYJIIPHOM Macchl KMCJI0POJa ¥ 030Ha HA OCHOBaHUU
aTOMHOM MacChbl XUMHYECKOT0 3JIEMEHTa
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PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH OHATHUS IPU
ONUCAHUHU CBOMCTB BELECTB U UX NTPeBpAILeHUH C HCM0JIb30BaHUEM OMOPHBIX
CJIOB U KJIULLIE,

XapakTepu30BaTh (OMUCHIBATB)C ONOPOU HA NIAH, CXeMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, HU3HYecKHe U XU-MUYeCcKHe CBOMCTBA KUCI0PO/ia, CIOCOOI
€ro NoJlyyeHus, IpUMeHEeHNEe U 3HaYEHUE B IPUPO/IE U XKU3HU YesI0BEKA.

CpasHusamb peakyuu 2opeHus u Med1eHHO20 OKUCAEHUS C IPe/JBapUTeIbHbIM
06CyKJieHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTh MPUGOPHI /15 TOJTyYEHHUST KUCI0PO/a (BBITECHEHHUEM BO/IbI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM NeAarora.

HWcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY JJ1s1 COCTaBJIeHHs GOPMY.JI Bell|eCTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEAKLUH C yYaCTHEM KUCJI0PO/a.

O6BACHATDL CyIIHOCTb 3KOJIOTHYECKHUX np0611eM, CBA3aHHBIX C 3arpA3HEHUEM
BO3/yxa.

CneznoBaThb npaBu/iaM 6e3onacHoOl paboThl B 1aG0OpaTOPUH MTPH UCI0JIb30BAHUHU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS I10J] KOHTPOJIEM N1€JIarora, a Takxe
IpaBUJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

HJIaHl/IpOBaTb U OCYIIECTBJIATD Ha NPAKTUKE XUMUYECKHE 3KCIIEPUMEHTBI,
NPOBOAUTD HAGJIIO/IeHHUS, [ie/laTh BBIBO/BI 10 Pe3yJibTaTaM 3KCIIepUMeEHTa 0/
PYKOBOJCTBOM Ilefiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIle.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XHUMUYECKOT0 CO/ieprKaHHsl, CIpaBOYHbIe MaTepHaslbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BeicTpanBaTh pa3BEépHyThle MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HNKa U CIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILIaH,
IPaMOTHO UCINOJIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUU



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOILIEHHUS B XUMUH
(44)

Bopopos — asieMeHT U1 TpocToe BelecTBo. HaxoxeHue B
npupoze, Gu3nyecKre U XUMHYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJAaMU METAJIIOB),
NprYMeHeHHue, *Cr1oco6bl NoJyyeHUs.*

[ToHATHeE 0 KHCI0TaX U COMAX.

AemoHcTpauumn

[TosiyyeHue, cobupaHue U pacio3HaBaHUe BOJOPO/aa.
l'openue Bogopoaa.

B3aumoeiictBue Bogopoja c okcuioM Meau(11).

JNa6bopatopHble U NnpakTMyeckue pabotbl
JlabopaTOPHBINA OMBIT:

B3aumoieiicTBrE KHUCIOT C METa/IJIaMU.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHHe BOIOPO/ia, U3yUyeHHe ero CBOUCTB.

Bbluncnenus
— MOJIEKYJISIPHOU Macchl BelllecTBa Ha OCHOBAaHUU aTOMHOMN
MaccChl XUMUYECKHUX 3JIEMEHTOB

KosnyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazipo. MosisipHbIit 06 €M ra3oB. Pac4éTbl M0 XUMHUYECKUM
ypaBHEHUsM.

JleMOHcTpanusa
06pasLbl BelLleCTB KOJTUYECTBOM 1 MOJIb.

Bbluncnenums

— 06'bEMa, KOJIMYECTBA BENIECTBA ra3a 10 ero U3BECTHOMY
KOJINYECTBY BellleCTBA UK 06BEMY;

— 06'béMOB ra3oB I10 YPABHEHHUIO peaKIIM1 Ha OCHOBE 3aKOHa
06'béMHbIX OTHOILIEHUH ra3oB
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PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH OHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

XapakTepusoBaTh (ONUCHIBATh) GU3NUECKHE U XUMHUYECKHE CBOMCTBA BOJOPO/a,
CI0COGBI €ro NoJIy4Y€eHHs], IPUMEHEHUE C OIOPOH Ha MJIaH, KPaTKY!o 3aIlUCh,
CXEMY.

Co6upaTb IpUGOP AJIs OJLYYeHHUs BOJOPOAA C UCII0Ib30BaHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /LISl COCTABJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKHX PeaKIUH € yuacTHEM BOJOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOH NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJATora., a TaKKe
npaBuJIaM 00palieHHUs C TOPIOYHUMHU BELIECTBAMHU B ObITY

HJIaHl/IpOBaTb U OCYIIECTBJIATD Ha NPAKTUKE XUMHUYECKHEe SKCIIEPUMEHTDI,
IPOBO/UTH HAaGJII0/IeHUS, [ieIaTh BbIBO/bI [10 Pe3yJ/IbTaTaM 3KCIepUMeHTa Mo/,
PYKOBOJICTBOM ITe/larora ¢ 00Cy>kieHueM IJIaHa paboThl, C UCIIOb30BaHUEM
KJ/IHU1Ie.

Y4acTBOBaTh B COBMECTHOU paboTe B rpymIle.

HJIaHl/IpOBaTb U OCYIIECTBJIATH Ha MPAKTUKE XUMHUYECKHE SIKCIIEPUMEHTDI,
NPOBOJUTb HaOJII0/IeHHS, Jle/IaTh BBIBO/bI 10 pe3yJibTaTaM IKCepUMeHTa.

Y4acTBOBaTh B COBMECTHOU paboTe B rpyIie

PackpbIBaTb CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHATDb 3TH NOHATHA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUHU J1JIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BBbIYHCIATD MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCcTBa C ONOpoH Ha o6pasel, Ha GOpMYJIb;

[IpoBOAUTE pacyéThl 10 YpaBHEHUAM XUMHUYECKUX peaKIMi C OIOpoy Ha
o6paseL, aJITOPUTM y4ebOHBIX e ICTBHUN: KOJIMYeCTBa, 06'bEMA, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB HJIU IIPOYKTOB
peakIuH.

BoicTpauBaTh pa3BépHyThIe MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
¢dopmanuio 13 yye6HMKA U CIPABOYHBIX MaTepHa/IOB, TPAMOTHO UCI0/Ib30BATh
M3y4YeHHbIH NOHATUHHBIHN annapaT Kypca XMMHH C IOMOLIBIO [Teiarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHue, MoJieKy bl PHU3uyecKre CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHUsI COCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BO/IbI

(pa3noxeHue, peaKLUM C HATPUEM, OKCUJOM KaJbIisl, OKCUAOM
cepnl V.

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBopbl *PacTBOpUMOCTb
BelIEeCTB B Boje.*

*HachlllieHHbIe U HeHaChIIlleHHble PAacTBOPbL * MaccoBas f0Jist
BellleCTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPOJIE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B IpUpo/ie.* 3arpsisHeHHe NIPUPOJHBIX BoJl. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIEKTPOJIU3 BO/Ibl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BOJbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HUCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHMe Bell|eCTB € pa3JIMYHON PacCTBOPUMOCTBIO.
HccnepoBaHue pacTBOPOB KUCJIOT U LiiesI04e C TOMOLIbI0
WH/JUKaTOPOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHONW MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

Bbluncnenums
— C UCIIOJIb30BAaHHWEM MNOHATHUA «MAaCCOBad O0Jid BellleCTBA B
pacTtBope»
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PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH OHATHUS IPU
ONMUCAHWUY CBOMCTB BELIECTB U UX NpeBpallleHUH C IOMOILbIO [IeAarora.

XapakTepu3oBaTb GpU3NYECKHE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEIS B IPUPO/HBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocTaBJ/IATh ypaBHEHHS] XMMHUYECKUX PeaKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OUUCTKU BOJbI OT IPUMECEH, MEPHI 10 OXPaHE BO/,
OT 3arpsi3HEeHHUs 10CJIe TPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHaJa.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBO/AUTH HAGJIIO/IEHHUS, JIe/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepPUMEHTA 110/, KOHTPOJIEM eIarora, ¢
UCI0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JaGOpaTOPUHU TPH UCTTOJIb30BAHUHU
XUMHUYeCcKOU mocy/ibl U 060pyZ0BaHHs N0/, KOHTPOJIEM Tejarora.

npOBOﬂl/ITb BbIYHCJIEHHA C IPUMEHEHUEM ITOHATUA «MacCoBad [0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYJIbL

Hcnosib3oBaThb IPpU BbINIOJIHEHHUH y‘-IeGHI:IX 3aaa1-1m>’1 U B Iporecce
UCCJIE/I0BATENbCKOH JIeITEIbHOCTH HAyYHO-TIONYJIIPHYIO JINTEPATypy
XMUMHUYECKOT0 COJlepKaHUs, ClIPaBOYHbIe MaTepHaJibl, pecypcbl MHTEepHeTa
10J] pyKOBO/JICTBOM IeJarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBEThI C OIIOPOH Ha
MH$OpMaL MO U3 y4eOHHKA U CTIPAaBOYHbIX MaTepHaJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYEeHHBIN NOHATUHHBIHN aNnapaT Kypca XMMHH 110CJIe
Ipe/iIBapUTebHOI0 CTPYKTYPUPOBaHUA MaTepHasa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
CoeIUHEeHUI

(11 4)

Knaccudukanys HeopraHuyecKux CoeJUHEHUH.

OKcuzbl: COCTaB, KJIaccupukanus (OCHOBHbBIE, KUCIOTHBIE,
*aMdoTepHble, Heco/Ie00pa3yolMe Ha IPUMEpPe OKCHJA
yriaepoja |l n okenaa asota ll, HomeHkaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoencTeue ¢ BOAOM, KNCI0TamM, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Les04u 1
HepacTBOPUMble OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTas, kKJaccudUKaLusi, HOMEHK/IATYpa, GU3nUeCcKUe
Y XMMHYeCcKHe CBOMCTBA (B3aUMO/eCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJISIMU Ha IPUMepPE COJITHOW U CEPHOU KUCJIOT),
*crnoco0Obl noJydeHus.* Ps/i ak THBHOCTH METaJLJIOB.

Conu (cpeiHUE): HOMEHKJIATYPA, *cnoco6bl moy4eHUs*,
B3auMo/iefcTBUe coslel ¢ MeTasllaMU, KUCTIOTaMy, 11leJ104aMU U
COJIAMMU.

'eHeTHYeCKasi CBSI3b MeX/ly KJIaCCaMH HEOPTaHUYEeCKUX
coepuHeHUH. ['eHeTHYeckre pafbL [loHATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUA. XUMHAYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTAMH U 11ieJI0YaMH.
PasnoxeHue npu HarpeBaHUHU.

AemoHcTpauumn

06pa3sibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIACCOB.
BsaumogeiicTBue pacTBopa CepHOM KHUCIOThI C OKCUJIOM
menu(Il).

Peaknusa HeHTpau3anuu.

BbITecHeHMe 0JHOr0 MeTaJl/Ia IpyrMM U3 pacTBOpPa COJIH.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE OTBITHI:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacTBOPUMbBIX OCHOBAHUM.

B3aumo/elicTBHE HePAaCTBOPUMBIX OCHOBAHHUH C KHCIOTaMH.
PazsnoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUM.
[IpakTHYeckas pabora:

Ne 7. PemreHre akciepuMeHTa/IbHBIX 33/1a4 110 TeMe « OCHOBHbIE
KJ1acChbl HEOPTaHUYeCKUX COeIMHEHUM».

BbluncneHus
— I10 YPABHEHUAM XUMHUYECKUX peaKLmﬁ

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTaHNUECKUX COSANHEHHH 110 MIA0JIoHYy.
CocTaBieHHEe CXEM CTPOSHHS OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX COeIMHCHMI Ha
OCHOBE ONpEIEIICHHU.

Cocrasienne GopMyiT OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX COSIMHEHUI 1 Ha3bIBaHUE
UX TI0 MEXIyHapOIHOH U TPUBHAIBHON HOMEHKIIAType C UCIOJIb30BaHHEM
olpeiesIeHNs ¥ TaOJIHIBI PaCTBOPHMOCTH.

KiaccupuumpopaHue n3ydaeMbIX BELIECTB [0 COCTABY U C8OCMEAM C ONOPOH Ha
OIpe/IeNIeHHs], CXeMBI U TaOJIUITy paCTBOPUMOCTH.

CocraBiieHre TaOIHIIBI TeHETHYECKUX PS/IOB M cXeMBbl «[ eHeTHJecKast B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHMIECKIX COSTUHEHHIN IO PYKOBOICTBOM Iejarora.
IIporHo3upoBaHye CBOWCTB BEIECTB HAa OCHOBE OOIMINX XUMHUYECKHX CBOMCTB
W3yYEHHBIX KJIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCITOTb30BaHHEM
cxeMbl «I eHeTH4YecKast B3alMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHWIECKHX
COETMHEHUH» MO/ PYKOBOJICTBOM IIearora.

CocraBiieHre MOJIEKYJISIPHBIX YPaBHEHUH PeaKIyii, WUTIOCTPUPYIOIINX XHMHUUECKHE
CBOICTBA N3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHUs BEIIECTB U3YUEHHBIX KJIACCOB,
TPYIII, a TAKXKE TOATBEPIKIAFONINX TeHETHIECKYIO B3aUMOCBSI3b MEXIY HUMH, C
OIopoii Ha BepOATbHYIO CXeMY B Ka4eCTBE 3pPUTEIILHON OTOPHI.

CocraBiieHre MOJIEKYISIPHBIX YPaBHEHUH PEaKIUid 10 CXeMaM C IIPeIBapUTETbHBIM
00Cy>X/IeHHEeM BbIOOpA pearupyrolHx BeIecTB.

BeruncieHue no ypaBHeHUAM XMMHYECKUX PeaKLiid KonnuecTBa, 00bEMa, Macchl
BEILIECTBA [0 KOINYECTBY, 00bEMY, Macce peareHTOB MM NMPOAYKTOB PEaKIHH 10
aJrOpUTMY.

IInanupoBaHye U OCYLIECTBIEHUE HA MPAKTUKE XUMHYECKOTO 3KCIIEpUMEHTA U
HaOJIIOJICHUS T10]] PYKOBOJCTBOM YUHUTEIIS.

DopMynHpoBaHUE BBIBOJIOB 10 PE3YNIbTaTaM 3KCIEPUMEHTA C UCIOJIb30BaHUEM
OIOPHBIX CIIOB.

@DopMypoBaHKE € MOMOLIBIO NEJIarora U BhIIOIHEHNWE NPABIII 0€301acHOi paboThI B
71a00paTOPHH IIPH UCIIONB30BAHMN XMMHYECKOH MOCYbI U 000pYI0BaHUS.
Vcnonp3oBaHue IpY BBIIOJIHEHUH y4eOHBIX 3a/laHU U B TIpoLiecce
HCCIIEI0BATENBCKON JEATEIBHOCTU HAYYHO-TIOMYIAPHON JINTEPATyphl XUMHYECKOTO
coziep KaHMs, CIIpaBOYHbIE MaTepUalIbl, pecypchl MIHTepHETa, ocylecTBIEeHHE BEIOOpa
MOJl PYKOBOJCTBOM II€arora.

BeicTpanBaHue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha
UHGPOPMALMIO U3 y4eOHHKA U CIIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHOE HCIIOJIB30BAHHUE
U3y4EeHHOT 0 MOHATUIHOrO anmnapaTa Kypca XUMHH C HCIOIb30BaHUEM ILIaHA,
OIOPHBIX CIIOB, aJTOPUTMA.

Pazpen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4Yeckux 3jieMeHToB /I. . MeHaeneeBa.
CtpoeHue aTOoMOB. XUMHU4ecKas CBsA3b. OKUC/INTE/IbHO-BOCCTAaHOBUTE/IbHbIE peakuuu (15 4)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckana cucrema
XUMMUYECKUX 3/1IeMEHTOB

A. U. Menpene-esa. CrpoeHue
aroma (7 4)

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB (II€JIOUHbIE U
11eJI0YHO3€eMeJIbHbIE METaJlIbl, TaJIOTeHbl, IHEPTHBIE ra3bl).
*J1eMeHTbI, KOTOpble 06pa3yIoT

aMdoTepHble OKCUABI U THPOKCUABL*

[Teproauyeckuii 3aKoH U [lepuoan-deckas cucteMa
XUMHYECKHUX 3/1eMeHTOB Jl. . MeHeneeBa. [lepuo/bl, rpymibl,
noarpynmnsl. PrUsrdyeckrui CMbIC/ NOPSAAKOBOr0 HOMepa
3JIeMeHTa, HOMEepPOB [lepro/ia U TPYIIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX sfiep. *U3oTonbL*
JyieKTpOoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060/I04EK ATOMOB IEePBbIX
20 XMMHYeCKUX 371eMeHTOB [lepruoanuecKkol cuCTeMbl

/. . MeHpeneeBa.

XapakTepUCTUKAa XUMHUYECKOT0 3JIEMEHTA 0 ero MOJIOXKEHHUIO B
[epuoauveckoii cucreme /. U. MenziesieeBa.
*3aKOHOMEPHOCTH U3MEHEHHSI CBOUCTB 3JIEMEHTOB MaJIbIX
MepruoJ0B U I'VIaBHbIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOTI'O
(mopsiaxoBoro) Homepa.*

*3naueHue [lepuoaudeckoro 3akoHa u [lepuoaudeckou

CUCTeMbl XUMUYECKHX 3JIEMEHTOB [IJI1 pa3BUTHS HAyKH U
npakTuku. [l. U. MeHziesleeB — y4€HBIH, TeIaror ¥ rpakJaHuH.*

AemoHcTpauumn

KopoTkonepuoiHas v JJIMHHONIepUOUAHasA GOPMBbI
[Teproauyeckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB

JI. 1. MengeneeBa.

O3HakoMJIeHHe ¢ 06pa3aMy MeTalJIOB U HEMETAJJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe T'HAPOKCHAA [UHKA C paCTBOPAMU KHCJIOT U
meJsioyen
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PackpbIBaTh CMBIC/ IEPUOAMYECKOTO 3aKOHA [0/, PyKOBOJICTBOM IleJiarora.

[ToHMMaTb CylECTBOBAaHHUE NIEPUOJUYECKOH 3aBUCUMOCTH CBOHUCTB XUMUY€ECKUX
3J1IeMeHTOB (M3MeHeHMe PaiuyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeIMHEHUH OT I0JI0XKeHUS B IepUOJUYeCcKOM CUCTeMe U CTPOEHHUs aToMa C
MCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBIUBATh CBA3b MEX/Y N0JIOXKEHHEM 3JIeMeHTa B IepUOAUYECKOl cucTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij, f/pa, o6llee YUC/I0 3IeEKTPOHOB U
pacnpefiesieHre UX 110 3JIeKTPOHHBIM CJI0SIM) 10 06pasLy.

[IporHo3upoBaTh XapakTep U3MEHEHUS] CBOMCTB 3JIEMEHTOB U UX COE/JUHEHUH 11O
rpynmnam u nepuosam [leproinyeckoi CUCTEMBI C TOMOLBIO [Ie1arora.
XapaKkTepu30BaTb XUMHUYECKHUE 3JIEMEHTHI IIEPBBIX TPEX MEPHUO/OB, KaJIHs,
KaJIblYs 10 UX nosioxkeHuIo B [lepuoguyeckoii cucteme /[l. U. MeHieneeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B JTJaGOpaTOPUH NPU UCTI0JIb30BAaHUU
XUMUYeCcKOU mocy/ibl 1 060pyZ0BaHHUs N0/, KOHTPOJIEM Tejjarora.

BoIcTpanBaTb pa3BépHyThble MHUCbMEHHbIE U YyCTHbIE OTBETHI C OTIOPOM Ha
MH}OopMaIHIo U3 yieOHUKA U CIPAaBOYHBIX MaTepHUaioB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNapaT Kypca XMMHU 110cJIe
CTPYKTYPUPOBaHUA MaTepHaJia C UCI10JIb30BaHUEM KJIMIIE.

HWcnosib30BaTh NpU BbINOJTHEHUH yUeOHBIX 33/JaHUH TEKCThI yyeOHUKa ocie
CTPYKTYpPUPOBaHUsA MaTepHasa, CipaBoyHble MaTepuasl ([lepuoanyeckyro
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIMILLy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOZiE, 3JIEKTPOXUMUYECKU psij] HANPsHKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPH BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
HCCJIeIOBATebCKOM JIeITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XUMHUYECKOT0 COZieprKaHHUs, CIpaBOYHble MaTepuaJlbl, pecypcbl MHTepHeTa mog,
PYKOBOJCTBOM IleZiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/NIbHbIE peaKLumn
(84)

9 KUIACC

*JJIEeKTPOOTPHULATENbHOCT* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMU4YecKasi CBsi3b (MOHHasI, KOBaJIEHTHAsI MOJISIpHAst U
KOBaJIeHTHAas1 HEMOJISIpHasi ).

CTeneHb OKUC/IEHUS.

OKHUCIUTENBHO-BOCCTAaHOBUTE/IbHBIE peakiiuu (OBP). [Ipouecchl
OKHCJIEHUS] U BOCCTaHOBJIeHUS. OKUCIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOpeHue,
peakL Uy pasJyioXKeHus, CoOeJUHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BPEeMsI)

PacKpbIBaTh CMbIC/I U3y4aeMbIX MOHSITUH M0/, PYKOBO/ICTBOM I1€/1arora.

OnpeaensiTb BUJ XUMUYECKOU CBS3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpeensiTh CTeNEHb OKUCJIEHUS] XUMUYECKOr0 3JIeMeHTA 10 popMyJie ero
COeJIMHEHHS C UCI0JIb30BaHUEM AJITOPUTMA.

OnpefensiTh 371EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIeMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTb MPOLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/1eKTPOHHBIHN 6aJIaHC € YYETOM YMC/IA OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEILHOM PEeAKIIUH M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBLHOM peaKI M.

Hcnosib30BaTh NPU BHINOJHEHHH YYe6HBIX 33JaHUH TEKCTHI y4eOGHUKA M0CIIe

CTPYKTYpUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepHaJbl (IepUOJUYECKYI0
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIeKTPOXUMUYECKUH psiJ| HaNpsKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammbil,

M KOZIMYECTBO YacoB, OTBOAMMOE
Ha UX usyyeHue

OcHOBHOEe coaepaHue

OCHOBHblE BUAbI AeATENbHOCTU
obyualowmxca

Pazge 1. BemecTBo 1 XuMu4yeckye peaknuu (17 4)

34




IloBTOpEHME U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kjacca

(54)

[Tepuoaudeckuit 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asnemeHTOB /I. . MeHgeieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBONCTB XMMHUYeCKHUX 3J1eMeHTOB [IePBBIX TPEX
[IepUO/IOB, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIEMEHTOB B
NeproANYecKoM cUcTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanuus u HoMeHK/IaTypa HeopraHU4ecKHX BellecTB
(mexayHa-poAHas ¥ TpUBHAJIbHas1). XMUMHUYeCKHe CBOMCTBa
BelleCTB, OTHOCAIIUXCA K Pa3/IMYHbIM KJIacCaM HeopraHu4ecKUx
coeINHEHUH, UX Fr'eHeTUYecKas CBSI3b HEOPTaHUYeCKUX BeleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KpHUCTa/I/INYeCKUX pelIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpoeHus.*

JleMoHCcTpanuu

1. Mozie11 KpUCTaLJINYeCKUX PelIETOK HeOpraHU4eCKHX BellleCcTB.
2. KopoTkomnepuogHas v AJIMHHONIepUoAHas GOpMbI
[Teproauyeckoi cucTeMbl XUMHUYECKUX 3J1EMEHTOB

. U. MeHnpeneeBa

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOAOB, Kalus U
KaJbLIusl 110 UX oJ1o2keHUI0 B [lepuouyeckoii cucteme [l. U. MeHiesieeBa ¢
OIIOpPOM Ha aJITOPUTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HeOpraHUYeCKHe BellleCTBa U3yueHHbIX
KJIaCcCOB C ONOPOH Ha cxeMy, TabJIHLy PAaCTBOPUMOCTH.

OnuceiBaTh 061L1Me XMMUYECKHe CBOMCTBA Bell|eCTB Pa3/IMYHbIX KJIacCOB,
NOATBePXAaTb CBOMCTBA pUMepaMU MOJIEKYJISIPHBIX YpaBHEHU I
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpeensiTb BUA XUMUYECKOM CBA3U Y TUI KPUCTALJIMYECKOHN pelIéTKU
BellleCTBa C ONIOPOi Ha cxeMy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHUS I0CjIe
npeJiBapUTeIbHOI0 pa3bopa.

BoicTpanBaTh pa3BépHyThble MHUCbMEHHbIE U yCTHbIE OTBETHI C OTIOPOM Ha
MHbOopMaIHIo U3 yue6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
UCI0/Ib30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUM U B poliecce
HCC/Ie/10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/l PYKOBO/ICTBOM Ile/iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Krnaccudukanysa XMMUYecKUX peaKLiUH 110 pas/InYHbIM [IPU3HAKaM
(1o yMcay ¥ cocTaBy y4acTBYIOIMX B PeaKI My BeLeCTB, *110
TenJ10BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHel OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 YYaCTHIO
KaTasnusaTopa).*

*JK30- M IHA0TEPMUYECKHE PeaKIMH, TePMOXUMHUYeCKHe
ypaBHeHus. [loHATHE 0 CKOPOCTU XUMUYeCcKoH peakuuu. [lonaTue o
FOMOTEHHBIX U reTeporeHHbIX peakiusax. [loHaTHe 06 06paTUMBbIX
Y HeoOPaTHMbIX XUMHUYECKHUX peakiusax. [IoHATHe 0 XUMHUYeCKOM
paBHOBecuU. PaKTOpHI, BJIUALINE HA CKOPOCTb XMMHUUYECKOH
peakL U1 U T10JI0XKeHHe XMMUYeCcKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE PeaKI MU (3/IeKTPOHHBIN
6a/IaHC OKHCJINTEIbHO-BOCCTAHOBUTEIBHOH peaKLUu).

JeMOHCcTpauuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUUYECKOH peaKLU OT Pa3IMIHbIX
daKTopoB.

2. BoszelicTBUe KaTasM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLiuu.
3. [IpuMepbl HEOGPATUMBIX M 06PATUMBIX PEaKIIUH.

4. CMelleHUe paBHOBECHUSI XUMUYECKON peaKIUU.

Boeruucienus
— KOJIMYEeCTBA BeLeCTBa, 06'béMa U MacChl peareHTOB UJIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIUi

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATHUH U IPUMEHATb 3TH NOHATHUSA IPU
OIMCaHUHY CBOMCTB BEILECTB U UX IIpeBpalleHUH.

KnaccudunnpoBaTb XMMHUYeCKHe peaKLUY 10 PA3/IMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaKIUH OT pa3/IMYHbIX
$aKTOpOB 0] pYKOBO/JCTBOM y4YUTeJIA.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAHUSA XMMUYECKHX ITpeBpallleHuH B
pas/IMYHBIX YCA0BUSAX MTOCJIE TPeiBapUTebHOM paboThI.

OnpezieniTb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN GaJIaHC PeaKIUH.

[Ipor3BOAUTH BBIYMCJIEHUSA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHMKA U CIIPABOYHbBIX MAaTEPHAJIOB, TPAMOTHO
MCI0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN anlapaT Kypca XUMUH I0CJIe
Ipe/iBapUTEbHOIO CTPYKTYPUPOBAaHUSA MaTepHaa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

HCCJIeIOBATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISPHYIO JIUTEPATypy
XHUMHUYECKOTO COZieprKaHUs, CPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
ocJie KOHCYJ/IbTAlMH C eIaroroM.
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TeMa 2. J/IeKTPOJIMTHYECKas
AUccouManusi. XMuMHYeCKHe
peaxknuy B pacTBoOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMY. ITIEKTPOJUTHI U
HE3JIEKTPOJIUThL. KaTHOHbI, aHHOHBI. *MeXaHHU3M AMCCOLUALUU
BEIECTB C pa3/IMYHbIMHU BUJJAMU XUMHUYECKOU CBsi3u. CTeNeHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu MOHHOTO 06MEHA, YCI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUs peaKLHii.

XUMHUUYECKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIEH B CBETE
NpeJICTaB/IEHUH 00 3/IEKTPOJIUTHYECKON Jucconuanuu. Cpesa
pactBopa. [IoHsTHe 0 r'U/IPOJIM3e CoJIel.

KayecTBeHHbIe peaKkIlUK Ha KaTHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cuvkaT-¢$ochaT- aHUOHbI, TUAPOKCU-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUs, aJJIOMUHUs, XKeJsie3a 2+, 3+, [[UHKa,
HpI/leTCTBy}OILLI/Ie B BOAHBIX pacTBOpax..

JleMoHCcTpanuu

JeKTpUdeckas MpOBOJUMOCTb PACTBOPOB BEILECTB; ABH)KEHUE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WINIOCTPUPYIOLIME TPU3HAKHY [TPOTEKAHUS peaKui
MOHHOI0 06MeHa.

OnbITHI 110 ONIPe/ie/IEHUIO CPeibl B pacTBOpax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHble U IPpaKTU4eCKue

pa6oTsI

JlabopaTOPHBIH OIBIT:

Ne8Peaknuy HIOHHOTO 06GMeHa B pacTBOPax 3JIEKTPOJUTOB:
cynbdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUSA U COJIAHON KUCJIOTBI, peaKLUsa

HeUTpa/M3aliuy Mexy F’MIPOKCU/0M KaJIUd U COJITHOW KUCIOTOM.

Ne9. KauyecTBeHHble peakuyu Ha MOHbI B pacTBope.
[IpakTHyeckas paboTa:

Ne 1. Pemrenue skcnepyuMeHTa/lbHBIX 3aa4 110 TEMeE.
BoiuucsieHus

— [0 YpPaBHEHHUSAM XUMUYECKUX peaKkun

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH, a TAKXKe CMbIC/I TEOPUHU
3JIEKTPOJIUTUYECKOU IUCCOIMALUU C OTIOPOU Ha CXEMBI.

OOBACHATb NPUYHUHBI 3JIEKTPOIIPOBOJI-

HOCTH BOJJHbIX PACTBOPOB C IOMOII[bI0 TTeJarora.

CocTaBJIsATh ypaBHEHUS JUCCOLMALIMN KUCJIOT, I[eJIOUel U CoJiel, oJIHbIe
Y COKpall€HHbIE HIOHHbIE YPaBHEHUSI XUMUYECKUX PeaKIMi HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHKE XMMHUYECKHE IKCITePUMEHTHI,
NPOBOJIUTH HAGJIIOIEHUS, IeJIaTh BBIBO/IbI 110 pe3yJibTaTaM 3KCIIEpUMEHTa
nocJjie npeABapuUTeJbHON paboOThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabOpaTOPUH NPU
HCI0JIb30BAaHUH XUMHYECKOU MTOCY/IbI KU 060PY/JOBaHUS M0/ KOHTPOJIEM
nejarora.

HpOl/IBBOﬂl/ITb BbIYUCJIEHUA 110 XUMHUYECKUM ypaBHeHI/lHM.

BoicTpanBaTh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
MHdopMaIHIo U3 yYe6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 110cJIe
[peJBapUTEJIBLHOTO CTPYKTYPHUPOBaHUA MaTepUaJa.

Hcnosib30oBaTh IPpY BBINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
HCC/Ie10BaTeIbCKOH 1eATeIbHOCTH HAyYHO-IONYJIIPHYIO JTUTEPATypy
XUMHUYECKOTO0 CoJlepKaHus, ClIpaBOYHbIe MaTepHuaJibl, pecypchl UHTepHeTa
1ocJie KOHCY/IbTAallUH C TIeJaroroM.

Paspen 2. HemeTa/l/Ibl M MX coeJMHeHUs (24 4)
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Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

0611ast XapaKTePUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEeHUSs
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHH
okucseHus. CTpoeHUe U pU3nUecKre CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ10pa
(B3auMo/ielicTBUE C MeTA/UIAMH, HeMeTaJlJlaMH (BOJOPO/JIOM U
KucjaopozoM),*wenodamMmu™). XnopoBogopos. CosisiHast KUCIO0TA,
XUMHUYeCKHe CBOMCTBA, *nosyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha raJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M YeJioBeKa.* BaxkHeHIMe XJI0PUAbI M UX HAX0XK/JEHUE B
NnpUpo/ie.

JleMoHCcTpanuu
BuseomaTepuaJibl: rajioreHbl U UX COeTUHEHUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U IPAKTUYECKHE PaGOThI
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJ10pHU/-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosiy4yeHHe COIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Bouruucienus
10 YpaBHEHUSIM XUMHUYECKUX peaKIuil.

O6'bSICHATD 061LIMie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/Iax MaJlbIX IEPHO/IOB U IJIaBHBIX TOArPYII
[TeproiU4eCKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MCII0JIb30BaHHEM CXEMBI.

XapakTepu3oBaTh ¢r3UUeCcKre U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJioreHoB (Ha IpyUMepe XJI0pa) U CJI0XKHBIX BelleCTB (XJI0pPOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs], IpYMeHeH e U 3HaYyeHNe B
NpUpO/ie U >KU3HU YesIoBeKa I10c/ie CTPYKTYPUPOBAaHUs MaTepHaJa.

OnpezensTh raJoreHU-MOHbI B pacTBOPE C UCN0JIb30BaHUEM TaOJIUILbI
"XapakTepHble peaKlU1 Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBATh Ha MPAaKTHKe XMMHUYeCKHe 3KCIIepUMEHTBI,
IPOBOAUTL HAaOJIIO/IeHUS, [ieJIaTh BbIBOAbI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npeJiBapuTeIbHONU PabOThI.

Tema 4. O611asa
XapaKTepUCTHKA XUMUYEeCKUX
ajsieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHuA (5 4)

0611asa XxapakTeprucTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHMSI ATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is HUX CTEIleHH
oxucsenus. CTpoeHre U Gu3nyecKUe CBOMCTBA TPOCTHIX

BeLleCTB — KUCJI0POJA U CEPBHIL.

AnnoTponHble MoAHGUKALIMH KUCI0POJA U Cepbl. XUMHYECKHe
CBOWCTBa cephbl. B3auMozeicTBHe ¢ HeMeTaUIlaMH - BOJOPOJOM U
KHCJIOPOZIOM, MeTa/JIaMH, KOHIIEHTPUPOBAHHBIMU a30THOH U
cepHo# kucJoTaMu. CepoBoAOPOJ, CTpoeHHe, PU3HUeCcKHUe

O6BACHATD 061LIMIe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBbI U UX COeIMHEHUN
C y4€TOM CTPOEHHUS UX aTOMOB C OIIOpPOH Ha cxeMy "Vi3MeHeHHe pajuycoB B
noArpymmnax”.

XapakTepusoBaTb GpU3NYECKHE
Y XMMUYeCcKHe CBOMCTBA POCTOTO BeLleCTBa Cephl U eé coeJUHEHUN
(cepoBOZOpOJiA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/b$ATOB), CIOCOOBI UX
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U XUMUYECKHe CBOUCTBA (KI/ICJIOTH])Ie u BOCCTaHOBI/ITeJ'IbHI)IE). INoJIy4eHH4, IpMMEeHEeHe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

OKCH/IbI CEpbI KaK MPeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast OMOpPOM Ha CXEMY U IJIaH.

KHUCJI0Ta, QU3HUYECKHE U XUMUYECKHE CBOMCTRa (06111e Kak OnpeesiTh HaIM4YKe CyJibdaT-HOHOB B pacTBOPE.

npe/CTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBICHATH CYIIIHOCTb 9KOJIOTUYECKHX MPOGJIeM, CB3aHHBIX C TIepepaboTKOM
CepHHCTas KUCJIOTA. COeIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBaHUS MaTepHaJa.

*XUMHYecKre peaKluH, JieXall[ie B 0CHOBe ITPOMBbIIILIEHHOTO [11aHUPOBATh U OCYLIECTBJISATh HA MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTBI,
cnoco6a noJiy4yeHusl CEpHOM KUCJIOThI. AninmapaThl U IPOTeKaloliue B NPOBOAUThL HAGJIIOIEHHUS], [ieJIaTh BBIBOABI [0 Pe3yJIbTaTaM 3KCIIepUMEeHTa.
HUX IpoLecchl (Ha MpuUMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CieioBaTh NpaBUaM 6€30MacHOM paboThl B J1ab0OPATOPUU IPU

CoJii cepHOM KUCJIOThI, KaYeCTBEHHAs peaKIys Ha Cy/ibdaT-HOH. HCI0JIb30BaHWH XUMHUY€ECKOU TTOCY/Ibl ¥ 060PY/I0BAHUS M0/, PyKOBOJCTBOM
HaxoxzaeHue cepbl U eé coeJUHEHUH B ipupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»Kalolllel cpe/ibl COeIMHEHUSMH CePhI [IpOU3BOAUTD BBIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(kuC/IOTHBIE AOXK/IY, 3aTPsI3HEHKE BO3/IyXa U BOJOEMOB), CIOCOGbI Wcnosib30BaTh MPH BhIMOJHEHUH YUe6HbIX 3a/JaHUHM TEKCThI y4eOHUKa,

€ero npeoTBpaleHus.* crpaBoYHble MaTepuasibl ([leproJUYecKy0 CUCTEMY XUMHYECKUX

aseMmeHTOB /. . MeH/iesieeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiell B BOJie, 3JIEKTPOXUMUUYECKUH psiJi HAallpsDKeHU I
MeTaJlJIoB).

Hcrnonb3oBaTh IIPH BBINTIOJIHEHHUH y‘{e6HbIX 3aaaHm?1 U B IIporecce

JleMoHCcTpanuu
Konneknuu (BueoMaTepHasbl): cepa U eé coeiUHEHUs.
O6yr/aMBaHMe caxapa noJ fieicTBUeM KOHIeHTPUPOBAHHOM cepHOM

KHUCJIOTHIL o

HCC/IE/I0BATEIbCKOMN JIesI TeIbHOCTH HAyYHO-IIONYJISIPHYIO JINTEPATYPY
JlaGopaTopHbie U NPpaKTUYeCKHe PaGoThI XHMHUYECKOT0 COZIEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl UHTepHeTa
JlabopaTOpHbIE ONbBITHI: 10cJle KOHCYJIbTallUH C Ielarorom

O6HapyxeHue CcyJIbdaT-HOHOB.

BsaumopeiicTBue pa36aBieHHOM CEPHON KHUC/IOTHI C IIUHKOM.
Beryucienus

10 YpaBHEHUAM XMMHUYeCKUX peaKLui
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Tema 5. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coegfuHEeHUA

(74)

061as xapaKTepUCTHKa 31eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI aATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUPoOJe, GU3UYECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AmMmuak, ero ¢pu3nUecKre U XUMHUYECKHEe CBOMCTBA, OJyYeHUE U
npuMeHeHue. Cosiu aMMOHUS, UX QU3UYECKUE U XUMUYECKHE
CBO¥CTBa, NprMeHeHHe. KauecTBeHHas peaKiusi Ha HOHbI aMMOHHUS.
A3zoTHas kucs0Ta, €€ U3nUecKre U XMMHUYeCKHe CBOHCTBA (o61iue
KaK IpeJCcTaBUTeJIS KJacca KUCJAOT U *cienuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHepa/bHbIX yA00peHUN.*

XUMHYeCKOe 3arpsi3HeHNEe OKPYKaloLel cpe/ibl CoeJMHEHUSIMU
a30Ta (KUCIOTHBIE JOX/IH, 3arpsi3HeHUe BO3/[yXa, TOYBbI U
BO/I0€MOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, pusudeckue u
XUMU4YecKHe CBONCTBa.

Okcup docdopa(V) u pochopHas kucaoTa, dusnyeckue U
XUMHUYeCcKHe CBOMCTBa, *noJsyyeHre.* *KauecTBeHHas peakIjys Ha
docdaT-nOHBL*

*WUcnosp3oBanue pocdhaToB B KauecTBe MUHePaIbHBIX Y00 peHHit.*
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB pochaTaMu.

JleMOHCcTpauuu
Konneknuu: ocdop u ux coeguHeHUs.
B3auMogielicTBHe KOHLEHTPUPOBAHHON a30THOM KUCJIOTHI C MeJbIO.

JlaGopaTopHble U NpaKTU4YeCcKHe PaGoThl

JlaBopaTOpHBIE OBITHI:

1. BsauMoaencTBUe coJiell aMMOHHUS C IIEJIOYbO.

2. O3HaKOMJIeHHe ¢ 06pa31aMu a30THBIX U GOCHOPHBIX yA0OPEHHH.
[IpakTHYeckas pabora:

Ne 10. [TosniyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

Bouruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYIIIBI U UX COeIMHEHUH C YYETOM CTPOEHUS X aTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u pocdopa U ux coeiMHeHU N (aMMUaKa, CoJied aMMOHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuaa ¢pocdopa(V) u ocdopHOi KHCIOTSHI,
docdaToB), cnocobb! UX MOTyYeHUs, IPUMEHEeHHe Y 3HaueHHe B IPUpPoJe
Y ’KM3HU YeJI0BeKa C UCTI0JIb30BAHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Ta6/MLbl "XapaKTepHble peaKliuM Ha KaTHOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAXOXKEHUEM
coeJJUHEHUM a30Ta U pocdopa B OKpy:Katollel cpefe.

[1J1aHUPOBAThb U OCYLIECTBJSATD HA MPAKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJII0/IEHHS, [Ie/IaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JabOpaTOPUH NMPU
MCI0/Ib30BAHUH XUMUYECKOH NMocyibl ¥ 060py10BaHUA.

npOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMUY€CKHUM YPaBHEHUAM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4e6HHUKA,
CIIpaBOYHbI€ MaTepUaJibl (nepno;mquKy}o CUCTEMY XUMHYECKHX
asemeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMUYECKUH PsiJi HAanpsHKeHU !
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce

HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAYYHO-IIOMYJIIPHYIO JINTEPATYPY
XMMUYECKOI0 COZeprKaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
110CJIe KOHCYJIbTAIUHY C eJaroroM

Tema 6. O611ast XxapaKTepuc-
THUKAa XMMU4YEeCKHX 3JIEMEHTOB
IVA-rpynnbl.

Yryiepoj ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aaMas.
B3anMogelicTBYE ¢ MeTalJIaMH, HEMETAJIJIaMH,
KOHLIEHTPHPOBAHHBIMU a30THOH U CEPHON KHUCIOTaMH,
pacrnpocTpaHeHHe B IpUpo/ie, dU3nuvecKre U XUMUYECKHe

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYIIIBI M UX COEIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GpU3NYECKHE U XMMHUYECKHE CBOMCTBA NMPOCTHIX BELIECTB
yrJiepoJia ¥ KpeMHHUS U UX COeIMHEHUH (OKCH/OB yI/1epo/ia, yroJbHOK
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CoeMHEHUA
(84)

cBoiicTBa. Ancop6uust. Kpyrosopor yryieposia B npupo/ie.
Oxcuzbl yraepoja, ux Gusndeckre U XMMUYeCKHe CBOHMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHHUE U IPUMEHEHHE.
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe C OKCUAOM yriaepoza(IV);
rUIoTe3a IJ106aJIbHOTO NOTEIJIEHUsI KJIMMATa; HapHUKOBBIH
adoekrt.*

YrosibHas KUCJI0TA U €€ CoJY, UX PU3NYECKUE U XUMUYECKHE
CBOCTBa, NOJIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakius Ha
KapbOOHAT-UOHBL

*[lepBOHayYa/IbHbIE MOHATHsI 00 OPraHUYECKHX BEIECTBAX KAK O
COeINHEeHUSIX yTJiepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsITHE 0 GUOJIOTHYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJKaX,
yrJjieBojiax. MaTepuabHOE €JUHCTBO OPraHHUYECKUX U
HeOpraHUYEeCKUX COeJMHEHUM.*

*KpemHu#, ero pusnyeckre U XMMU4ecKue CBONCTBA (Ha npuMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHUe U
NpYMeHeHue B 3JIeKTpoHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Ke Mpe/icTaBieHus 006
okcuie kpeMHuUs(IV) u kpeMHHeBOM KucaoTe. CUIMKATBI, UX
WCI0JIb30BaHMe B OBITY, MeJULIHE, IPOMBILIIEHHOCTH.
BakHel1Me cTpoUTe/IbHbIE MaTepHaJibl: KEPaMHUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [Ipo6ieMbl 6e30nacHOr0O
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOM
XKU3HU.*

JleMOHCcTpauuu

Mogenn KpUCTaJINYeCKUX PeIlETOK ajiMasa, rpaduTa, MoJIeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

Buzeomartepuasbl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogenu MoJIEKYJT OPraHUYeCKUX BEIIeCTB.

JlaGopaTopHble U MPpaKTU4YecKHe paGoThl

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

[IpakTHYyeckue paboThI:

Ne 11. [IosiyyeHue yrjieKMCJI0ro ra3a ¥ u3ydeHue ero CBOMCTB.
KavecTBeHHas peakijys Ha Kap6OHAT-HOH.

Ne 12. PemreHue skcnepyuMeHTaIbHBIX 3a/1a4 10 TeMe «HeMeTaibI».

Bouruucienus
M0 YpaBHEHUSIM XUMHYECKUX PEAKIIUH, eCJIU OJ[UH U3 PeareHTOB
JlaH B BU/ie BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM A0JIEH.

KHUCJIOTbI, KAPOGOHATOB, OKCH/Ia KPEMHHUS], KDEMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX ITOJIyYeHHs], IPUMEHEHMEe U 3HaUeHHe B IPUPO/ie
Y ’KM3HU YeJIOBeKa.

OnpesensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYLIHOCTb IKOJIOTMYECKHX TP06JIeM, CBA3aHHBIX C HAX0XKEHHeM
YTJIEKHCJIOrO rasa B OKpy»Kalollei cpeje.

WnnocTpupoBaTh B3aMMOCBS3b HEOPTaHUYECKUX CoeJUHEHUH yriepoja U
OpraHUYecKHUX BellleCcTB M0/i PyKOBOJCTBOM yUUTes.

[I1aHupoBaTh U OCYLIECTBATh Ha MPAaKTHKe XMMHUYeCKHe 3KCIIepUMEHTBI,
NPOBOJUTb HAOJIIOAEeHHS, [le/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCepUMeHTa
nocJie npeJiBapuTeIbHONU PaboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JaboOpaTOpPUH NMPU
UCI0/Ib30BAHUH XMMUYECKOH NMOCy/ibl U 060pyAOBaHHUS.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
crnpaBoYHble MaTepyaJbl ([lepruoAnyecKyto cUCTEMY XMMHUUYECKUX
asemeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU |
MeTaJIJIOB) 10CJle KOHCY/IbTalMU C 1eIaroroM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa
10cJ/le KOHCYJIbTALUH C [TeJaroroM.

Pazpen 3. MeTasutbl U X coeauHeHus (20 u)
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Tema 7. O611He cBOMCTBa
MeTaJ/l/IOB
(44)

061ast XapaKTepUCTUKA XUMUYEeCKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX N0JI0KeHUs B [leproiuyecKoll cucTeMe XUMUYECKUX
anemeHnToB /I. . MeHesieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTaJl/IndecKasl CBSI3b U MeTaJlInyecKast
KpHUCTa/INYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH psij,
HanpsDKeHUH MeTasl10B. PU3ryecKre U XUMUYecKre CBONCTBa
MeTas1oB. *0611Ke COCOOkI 0IyYeHHUsI MeTaJlIoB. [lIoHsATHE O
KOPPO3UHU META/JIOB U OCHOBHBIE CIIOCO6bI 3aIUTHI OT KOPPO3UH.
CriaBbl (CTajib, YYTYH, JIOPATIOMUHUN, 6POH3a), UX TPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

0O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$uU3nMUeCKUMHU CBOUCTBAMHU.

Mogeiv KpUCTALJINYeCKUX PENIETOK METAJIJIOB.
BusieomaTepuasibl: KOppoO3us METAJJIOB.

JlaGopaTopHble U IPAaKTU4YECKHE PaGOThI

JlabopaToOpHbIE OMBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMi CIIJIABOB METaJIJIOB.

3aBUCUMOCTb CKOPOCTH peaKIjuy MeTaJlIa C KUCIOTOH OT MPUPO/ib
MeTaJsla.

Bouruucienus
— [0 YpaBHEHUSAM XHUMUYECKUX PeaKLUH, eC/iu OZJMH U3 peareHTOB
COJIePKUT NPUMecH

PackpbIBaTh CMBIC/ U3yYaeMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEeHUs1 UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 061he GU3UUECKHUE U XUMUUECKHE
CBOMCTBA MeTaJlJOB.

XapakTepu3oBaTh 0611IMe CIOCOOBI TOJYyYeHUS MeTaJlJIOB Iocjie
CTPYKTYpPUPOBaHUs MaTepHaa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabOpaTOpPUH NMPU
MCI0JIb30BAaHUHU XUMUUYECKON MOCYy bl ¥ 060py/J0BaHHUS.

[Ipor3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 3a/JaHUHM TEKCThI yuyeOHUKa,
cnpaBoyYHble MaTepHuasbl ([leproguyeckyio cUCTEMY XUMHUYECKUX
asemeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiell B BOJie, 37IeKTPOXUMUUYECKUH psifi HallpsDKeHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘{eﬁHle 3agax—mﬁ U B IIpolecce
HCC/Ie/l0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOTO0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypcbl UHTepHeTa
nocJjie npeJiBapuTeIbHOM KOHCYJIbTALMH C NTeJJaroroM
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Tema 8. BaxxHelimue
MeTaJl/Ibl M UX COeJUHEeHHUus
(16 4)

IllenoyHble MeTasLbl. [losioxkeHue B [lepuoanyeckoit cucreMe
XUMUYeCKUX 371eMeHTOB /l. . MeH/eieeBa, CTpOEHHE aTOMOB.
HaxoxzaeHue B mpupoje.

dusnyeckue U XUMUYeCKUe CBOMCTBa (Ha NpUMepe HATPUS U
Kanusi). OKCUbl U TUAPOKCUAbI HATPHUS U Kasvs. [I[puMmeHeHune
LIEJIOYHBIX METAJIJIOB U UX CO€IMHEHUH.

lllesi04HO3eMebHBIE METAJLIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoanyeckoi cuCTeEMe XUMUYECKUX
asneMeHTOB /I. U. MeHgesieeBa. HaxoxzieHue B npupo/e.
dusnyeckue U XUMHUYECKHe CBOMCTBA. BaxkHelllve coeiluHeHUS
KaJsblys (OKCUJ, TUAPOKCHUJ, cosin). *IKECTKOCTb BOABI U CIIOCO6bI
eé yctpaHeHUs.*

Anromunuit. [Tonoxxkenue B [lepuoguyeckoit cucteMe XUMUYECKUX
asieMeHTOB /I. U. MeHpesieeBa, cTpoeHre aToMa. Haxox/ieHue B
npupojie. Pusndeckue U XMMUYECKHE CBOUCTBA. AMOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCU/IA.

’Keneso: coctas, cBoiicTBa U nosyyeHue. [losioxKeHue B
[lepuoauveckon cucTeMe XUMUYECKUX 3JIEMEHTOB

/1. . MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHue B mpupo/e.
dusnyeckue U xMMU4ecKue cBoUcTBa. OKCHU/IbI, THAPOKCUABI U COJU
xkesie3a(ll)

u xese3a(lll).

JleMOHCcTpauuu

B3aumogeilicTBue HaTpUsI C BOJOM.

OkpallrMBaHUe JIaMeHU HOHAMU HAaTPUS U KaJlusl.
OkpalrBaHUe MJIaMeHU HOHAMHU KaJIbIUsl.
B3zauMo/ieficTBHe OKCH/IA KaJbIUSA C BOJOM.
Bujeomartepuasbl: ropeHHE XKeJjle3a B KUCJI0POJE U XJI0pe.

JlaGopaTopHble U NpaKTUYecKue paGoThl
JlaGopaTopHbIe ONBITHI:

O3HaKoMJIeHHe C 06paslaMy aJIlOMUHHSA U eT0 CIJIABOB.
AmdoTepHbIe CBOHCTBA rTUAPOKCHU/A IIOMHUHUSL.
KayecTBeHHbIe peaKIIMi Ha HOHBI XKeJle3a.
[IpakTHYecKye paGoThl:

Ne 13. Pemrenue skcriepuMeHTaJIbHBIX 33/1a4 10 TeMe «MeTaslbI».

Boeruucienus
110 YpaBHEHUSIM XUMHYECKUX PEaKIUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIINax U UX COeJUHEHUH C Y46 TOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX CoeJUHEeHUH (OKCUI0B, TUAPOKCHOB, COJIeH) € OITOPOH Ha
CXeMy, CIIOCO0Ob! UX NOJIyYeH s], IpUMeHeHHe U 3HaYeHUe B IPUPOJie U )KU3HU
YeJIOBEKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKI1il HIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIM, aIIOMUHUSA, IIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0JIb30BaHKEM TabJiuIbl "XapaKTepHble peaKl[My Ha KaTHOHbI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTh HAGJIIO/IeHUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIePUMeHTa.

CnenoBaThb npaBu/iaM 6e3onacHOl paboThl B 1abopaTOPUH NPU
UCI0/Ib30BAaHUY XUMHUYeCKOH IIOCYABI U 060pyAOBaHHU.

HpOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPAaBHEHUAM.

BoicTpanBaTh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
MHdopMaIHIo U3 yYe6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
UCI0/Ib30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosib30BaTh IPpY BbINTOJIHEHU U y‘-IeGHbIX BaﬂaHI/lﬁ H B IIpouecce
HCCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIOMYJIIPHYIO JINTEPATYPY
XMUMUYECKOT0 COZlepKaHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa
nocJjie npeJiBapuTeJbHOM KOHCY/IbTALUH C N1e/JaroroM

Pazpen 4. Xumus u okpyxamwomias cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepuaJsibl B XKU3HH
YesioBeKa

*HoBbIe MaTepHuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCe,ZLHeBHOﬁ ’KW3HU yesioBeKa. XUMHUS U 340pOBLE. be3zonacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKHUX peaKLmﬁ B 6bITy.

XapakTepu3oBaTb POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JIOAeH,
OCHOBHBIE BeLleCTBA U MaTepHaJIbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(3u) [IpupoHbIe UCTOYHUKH YTJIEBOJOPO/L0B (YroJib, NPUPO/IHBIH ras, OOGBACHATD YCJIOBUS 6€30MaCHOT0 UCI0JIb30BAHUS BELIECTB U XUMHUYECKUX

He}Tb), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U peaxiuii B GbITY.

NPOMBIILJIEHHOCTH. AHanM3UpPOBaTh U KPUTHUYECKH OLEHUBATh HHGOPMALIHIO O BIHUSHUH
OCHOBBI 3K0JIOTUYECKOU IPaMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE IPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBA, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKpYKamllel cpesibl (peesbHO A0NYCTUMAas KOHLEHTpalUs OKpYarlLlel cpeabl.

BewectB — [IJK). YMeTb 0Ka3bIBaTh EPBYIO OMOLIb TPU XUMHUYECKUX 03KOTaX U OTPABJIEHHUSIX.
PoJsib XMMUU B peLlIeHUH 3KOJIOTUYECKUX PobJieM.* [IpUHUMAaTh y4acTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMYECKOH

HapPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYIO MO3ULMIO 110 TPo6JieMe U
Hpe/ijlaraTh BO3MOXKHbIE IYTH €€ pellieHus] C OOPOX Ha MHPOPMaLIHIO U3
y4yeOHHKa U CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke pabodeill mporpaMMbl B TeMaTH4YeCKOM IIJIAHUPOBAHUM YUYTEHbl BO3MOXXHOCTH MCIOJIb30BaHUSA 3JIEKTPOHHBIX (LMdpOBbIX) 06pa3oBaTeNbHBIX
pPecypcoB, SIBASIOLMXCS Y4eOHO-METOAUYECKUMH MaTepuasaMu (MyJbTUMeJUIHbIE IPOrpaMMBbl, 3JIeKTPOHHbIe YYeOHUKH U 3aJJaYHUKH, 3J1eKTPOHHbIE GUOJIMOTEKH,
BUPTyaJIbHbIE JIab0paTOPUH, UTPOBbIE MPOTPAMMBbl, KO/UIEKIIMHA LUPPOBLIX 06pa30BaTEIbHBIX PECYPCOB), UCMOJIb3yEMbIMHU [JIJI1 00YYEHUSI U BOCIUTAHUS PA3IUYHBIX
TPYII MoJib30BaTesiel, NMpeACTaBJIeHHbIMU B 3JIEKTPOHHOM (LMPPOBOM) BHJAE M pPeaJU3yIIUMU JUAaKTH4Yeckhue Bo3MokHOCTU WKT, cozmep)kaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/JaTEJIbCTBY 06 060pa30BaHUHU.
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